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Abstract 


Each  year,  approximately  $81  billion  of  supply  and  logistics  services  are 
bought  and  sold  in  internal  Department  of  Defense  (DoD)  markets.  Supply  and 
logistics  agencies  within  DoD  are  generally  run  as  self-supporting  business  units. 
They  sell  their  goods  and  services  to  DoD  customers  and  charge  prices  that  allow 
them  to  break  even.  Setting  prices  according  to  the  break-even  principle  creates  a 
"neat  and  tidy"  funding  system  for  supply  and  logistics  organizations.  How¬ 
ever,  it  is  inconsistent  with  the  primary  role  that  transfer  prices  are  supposed  to 
play  in  an  organization.  This  is  encouraging  users  of  internally  supplied  inputs 
to  make  efficient  decisions  by  making  them  aware  of  and  responsible  for  the  cost 
of  producing  these  inputs.  In  order  to  accomplish  this  function,  transfer  prices 
must  be  set  equal  to  marginal  cost,  and  the  break-even  principle  is  neither  neces¬ 
sary  nor  sufficient  for  marginal  cost  pricing.  Incorrect  pricing  results  in  signifi¬ 
cant  inefficiencies  in  resource  allocation  decisions.  This  paper  considers  the  case 
of  repair  and  maintenance  of  aircraft  components  by  the  Air  Force.  It  provides  a 
specific  and  detailed  analysis  of  pricing  errors  in  this  system,  the  distortions  in 
decision-making  that  these  errors  induce,  and  specific  detailed  recommendations 
for  fixing  these  errors.  More  generally,  it  provides  an  illustration  of  the  types  of 
pricing  errors  occurring  throughout  DoD's  internal  markets  for  supply  and  logis¬ 
tics  services,  and  how  these  could  be  corrected. 
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Executive  Summary 


In  some  cases,  military  units  directly  purchase  supplies  or  services  from  pri¬ 
vate  commercial  firms.  However,  the  vast  majority  of  such  items  are  supplied  to 
military  units  by  other  organizations  within  DoD.  Even  for  simple  consumables 
such  as  fuel,  purchasing,  inventory  management,  and  other  logistical  functions 
typically  are  handled  by  central  logistics  organizations  to  capture  various  econo¬ 
mies  of  scale  and  scope.  A  significant  amount  of  off-base  repair  and  mainte¬ 
nance  is  also  provided  by  government  owned  and  operated  repair  depots. 
Supply  and  logistics  organizations  within  DoD  are  the  analogues  of  what  are 
usually  referred  to  as  "service  centers"  within  large  commercial  firms.  These  are 
divisions  within  the  firm  that  produce  outputs  that  are  consumed  by  other  units 
of  the  firm  instead  of  outputs  that  are  directly  sold  to  customers. 

The  typical  concern  of  top  management  in  such  situations  is  that  the  users  of 
internally  supplied  inputs  are  motivated  to  make  efficient  use  of  those  inputs 
given  the  cost  to  the  firm  of  producing  them.  A  related  concern  is  that  suppliers 
of  internally  supplied  inputs  are  motivated  to  supply  those  inputs  as  efficiently 
as  possible.  The  standard  solution  in  commercial  firms  is  to  use  internal  transfer 
prices.  Under  this  arrangement,  the  service  center  sets  a  "price"  for  each  input 
that  it  produces  equal  to  the  cost  of  producing  it.  Users  of  the  internally  sup¬ 
plied  input  must  "purchase"  inputs  from  the  service  center  just  as  they  purchase 
inputs  horn  outside  suppliers.  Since  customer  divisions  pay  a  price  equal  to  the 
cost  of  producing  the  input,  they  are  encouraged  to  make  efficient  use  of  the  in¬ 
put. 

Service  center  pricing  is  not  to  determine  whether  service  centers  should  ex¬ 
ist.  It  is  to  ensure  efficient  use  of  the  outputs  of  those  service  centers.  Decisions 
on  the  existence  of  service  centers  are  made  on  other  considerations  and  demand 
other  information. 

The  DoD  faces  the  analogous  problem  for  its  supply  and  logistics  organiza¬ 
tions.  Not  surprisingly,  it  has  turned  to  the  same  solution  used  by  private  firms. 
Although  it  has  always  made  some  use  of  internal  transfer  prices,  a  series  of  re¬ 
forms  instituted  in  the  last  five  years,  with  the  goal  of  making  DoD  more  "busi¬ 
nesslike,"  has  resulted  in  much  more  widespread  use  of  transfer  prices.  The 
group  of  all  supply  and  logistics  organizations  within  DoD  that  sell  their  outputs 
to  other  organizations  within  DoD  is  now  known  as  the  Defense  Business  Opera¬ 
tions  Fund  (DBOF).  In  1993,  organizations  within  DBOF  had  sales  equal  to  $81 
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billion,  which  is  approximately  equal  to  one-third  of  the  defense  budget  (GAO 
1992).  Thus,  an  enormous  share  of  the  total  resources  controlled  by  DoD  is  now 
allocated  through  internal  transfer  prices. 

For  transfer  prices  to  perform  their  job,  each  price  must  be  set  equal  to  the 
cost  to  the  organization  of  producing  each  internally  supplied  input.  If  prices  are 
set  differently,  they  will  communicate  the  wrong  information  through  the  or¬ 
ganization  and  incorrect  decisions  will  be  made.  The  major  purpose  of  this  pa¬ 
per  is  to  argue  that  DoD's  use  of  transfer  prices  has  not  achieved  all  the 
efficiencies  it  is  capable  of  because  DoD  has  not  followed  the  basic  principle  of 
setting  prices  equal  to  cost. 

The  relevant  cost  of  an  internally  supplied  input  to  an  organization  is  its 
marginal  cost  (i.e.,  the  extra  cost  that  the  organization  will  incur  if  it  produces 
the  input  versus  if  it  does  not  produce  the  input).  Rather  than  attempting  to  set 
prices  equal  to  marginal  cost,  DoD  has  followed  a  practice  that  can  be  referred  to 
as  the  "break-even  principle."  This  principle  comes  from  viewing  transfer  pric¬ 
ing  as  primarily  a  funding  device  rather  than  a  device  for  decentralizing  deci¬ 
sions.  Under  this  principle,  a  service  center  must  identify  products  and  charge 
prices  for  them  so  that  its  total  revenue  equals  its  total  cost.  Thus,  instead  of  be¬ 
ing  funded  by  appropriations,  it  is  funded  by  revenues  earned  from  customers. 
The  main  goal  of  this  principle  has  probably  always  been  to  create  a  "neat  and 
tidy"  funding  system.  However,  it  does  not  induce  users  of  internally  supplied 
inputs  to  make  correct  decisions.  Breaking  even  is  neither  necessary  nor  suffi¬ 
cient  for  prices  to  equal  marginal  costs,  which  is  the  rule  that  induces  correct  de¬ 
cisions.  This  has  resulted  in  three  major  types  of  pricing  errors. 

In  order  to  provide  a  more  concrete  analysis  of  these  issues,  we  focus  on  one 
specific  supply  and  logistics  function  within  DoD  where  these  problems  appear 
to  be  quite  significant.  This  is  repair  and  maintenance  of  depot-level  reparables 
(DLRs)  by  the  Air  Force.  A  military  aircraft  is  designed  as  a  series  of  replaceable 
components.  When  a  malfunction  occurs,  the  component  that  malfunctioned  is 
removed  at  the  flight  line  and  immediately  replaced  by  a  functioning  component 
from  a  locally  available  inventory  of  functioning  spares.  Then,  the  issue  of  what 
to  do  with  the  broken  component  can  be  addressed.  Some  repairs  are  accom¬ 
plished  on  base  by  the  military  units  themselves.  However,  more  complex  re¬ 
pairs  requiring  specialized  equipment  are  often  performed  in  central  repair 
depots  owned  and  operated  by  the  Air  Force.  Regardless  of  where  repair  occurs, 
all  of  these  components  are  generally  referred  to  as  depot-level  reparables. 

Individual  military  units  can  be  viewed  as  the  "user  divisions"  in  this  situa¬ 
tion.  The  "service  center"  is  the  entire  supply  system  for  DLRs,  which  consists  of 
two  parts,  a  central  logistics  agency  and  a  number  of  Air  Force-owned  and  oper¬ 
ated  repair  depots.  The  supply  system  provides  two  services  to  military  units. 
First,  it  supplies  access  to  inventories  or  inventory  maintenance.  Central  logistics 
is  the  owner  and  manager  of  all  inventories  of  functioning  DLRs;  one  of  its  jobs 
is  to  maintain  an  adequate  supply  of  inventories  available  for  each  military  unit. 
Second,  in  the  event  that  the  military  unit  decides  not  to  repair  a  broken  DLR  it¬ 
self,  the  supply  system  arranges  a  repair.  The  military  unit  simply  turns  the 
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broken  component  over  to  central  logistics,  which  arranges  to  repair  the  compo¬ 
nent  at  a  depot. 

The  main  decision  that  transfer  prices  influence  is  the  "location  of  repair" 
decision.  When  a  DLR  malfunctions  and  is  removed  from  the  aircraft,  should 
the  military  unit  repair  the  component  itself  or  should  it  turn  the  broken  unit 
over  to  central  logistics  for  repair? 

Prior  to  1991,  transfer  prices  were  not  used  in  the  relationship  between  mili¬ 
tary  units  and  the  supply  system.  The  supply  system  was  directly  funded 
through  appropriations  and  military  units  simply  requisitioned  services  from  the 
supply  system  as  necessary.  A  set  of  regulations,  at  least  in  principle,  described 
how  the  military  units  should  make  the  location  of  repair  decision  for  every  pos¬ 
sible  malfunction  of  every  possible  DLR.  The  problem  with  this  system  was  that 
regulations  could  not  possibly  describe  all  possible  states  of  the  world  and  that 
circumstances  varied  from  base  to  base.  Thus,  in  all  likelihood,  the  location  of 
repair  decision  was  often  being  made  incorrectly  (i.e.,  military  units  were  per¬ 
forming  some  repairs  on  base  that  could  be  more  cheaply  performed  at  the  depot 
and  vice  versa). 

In  1991,  the  Air  Force  responded  to  this  problem  by  implementing  a  transfer 
pricing  system.  The  supply  system  was  turned  into  a  service  center  operating 
under  the  break-even  principle.  Let  n  denote  the  number  of  types  of  DLRs  used 
by  the  Air  Force.  Then  the  service  center  was  decreed  to  produce  n  marketed 
products  where  product  i  was  the  repair  of  DLR  type  i.  An  accounting  system 
was  established  that  allocated  all  of  the  costs  of  the  supply  system  for  reparables 
to  one  of  these  products,  and  the  price  of  product  i  was  set  equal  to  its  account¬ 
ing  cost.  Military  units  received  appropriations  to  fund  repair  and  maintenance 
of  DLRs  and  could  choose  to  purchase  repair  from  the  supply  system  or  to  en¬ 
gage  in  on-base  repair  themselves.  The  theory,  of  course,  was  that,  so  long  as 
prices  of  repairs  were  set  equal  to  the  actual  cost  to  the  supply  system  of  per¬ 
forming  repairs,  then  military  units  would  compare  prices  charged  by  supply  to 
their  own  on-base  costs  and  automatically  make  the  location  of  repair  decision 
that  was  cost  minimizing  from  the  perspective  of  the  Air  Force  as  a  whole. 

The  new  system  was  not  fully  implemented  until  1993.  Furthermore,  we 
suspect  that  insufficient  time  has  elapsed  to  appropriately  observe  the  long-run 
response  of  military  units  to  this  system.  Nonetheless,  there  are  some  indica¬ 
tions  that  behavior  may  be  responding  quite  dramatically  to  the  new  system,  and 
the  nature  of  the  response  appears  troubling  to  at  least  some  observers.  In  par¬ 
ticular,  it  appears  that  military  units  and  the  commands  above  them  are  respond¬ 
ing  to  this  price  system  by  attempting  to  shift  large  amounts  of  repair  to  the  base 
level  that  were  formerly  done  at  the  depot  level.  This  is  troubling,  because  ac¬ 
cording  to  analysis  it  has  done  itself,  the  Air  Force  believes  that  many  of  these  re¬ 
pairs  should  have  been  performed  at  the  depot  level  in  order  to  minimize  costs 
to  the  Air  Force  as  a  whole.  [See  Camm  and  Schulman  (1994)  and  Glass  (1994) 
for  a  discussion  of  this.] 


IX 


What  has  gone  wrong?  The  answer  appears  to  be  that  the  Air  Force  has  sim¬ 
ply  set  the  wrong  prices.  Prices  set  under  the  break-even  principle  have  gener¬ 
ally  been  significantly  different  than  marginal  costs.  Thus,  military  units  and 
commands  above  them  have  been  making  good  decisions  given  the  information 
that  prices  have  communicated  to  them.  The  problem  is  that  the  information 
prices  communicated  have  been  seriously  flawed. 

Three  major  pricing  errors  have  occurred.  The  first  pricing  error  is  the  fail¬ 
ure  to  recognize  that  the  supply  system  provides  two  different  services  to  mili¬ 
tary  units.  Regardless  of  where  repair  occurs,  a  military  unit  always  relies  on  the 
supply  system  for  access  to  an  inventory  of  functioning  spares  to  replace  the 
malfunctioning  component  while  it  is  repaired.  Thus,  the  supply  system  pro¬ 
vides  access  to  inventories  as  well  as  to  repair.  Under  the  current  system,  costs 
of  the  supply  system  for  reparables  are  allocated  to  repair.  Thus,  a  military  unit 
is  essentially  told  that  if  it  decides  to  perform  a  repair  on  base,  it  can  have  access 
to  inventories  for  free.  However,  if  it  decides  to  ask  the  supply  system  for  repair, 
it  must  pay  for  both  repair  and  the  entire  cost  of  maintaining  access  to  invento¬ 
ries.  Prices  of  repair  would  be  lower  by  28  percent  if  these  costs  were  not  allo¬ 
cated  to  repair. 

The  second  pricing  error  concerns  the  treatment  of  the  cost  of  replacement. 
An  extra  fee  is  added  onto  the  cost  of  all  depot  repairs  to  recover  the  cost  of  pur¬ 
chasing  new  items  to  replace  those  that  wear  out.  Replacements  are  provided 
free  of  any  extra  charge  to  military  units,  when  needed.  Thus,  essentially  the 
same  type  of  situation  occurs  as  described  above.  Military  units  are  told  that  if 
they  choose  to  repair  a  component  on  base,  they  do  not  have  to  help  pay  for  re¬ 
placement  costs.  However,  if  they  choose  to  ask  for  a  depot  repair,  they  must 
make  such  a  contribution.  Once  again,  the  result  is  that  depot  repair  is  priced 
above  the  cost  of  providing  depot  repair.  Prices  would  be  lower  by  23  percent  if 
this  cost  was  not  added  onto  the  cost  of  depot  repair. 

Taking  the  first  two  pricing  errors  together,  prices  would  be  lower  by 
51  percent  if  these  costs  were  excluded.  To  put  this  another  way,  on  average,  the 
supply  system  has  been  charging  twice  as  much  for  a  depot  repair  as  it  actually 
costs  the  system  to  produce  a  repair.  In  light  of  this,  the  decision  of  military 
units  to  avoid  purchasing  depot  repairs  seems  less  surprising. 

The  third  pricing  error  is  somewhat  different.  The  supply  system  has  set  a 
single  repair  price  for  each  DLR  type,  which  does  not  vary  according  to  the  na¬ 
ture  of  the  malfunction  of  the  DLR.  Thus,  the  supply  system  charges  the  same 
price  for  easy  repairs  as  for  difficult  repairs.  The  completely  unsurprising  result 
of  this  has  been  that  military  units  have  begun  to  perform  repairs  of  below  aver¬ 
age  difficulty  on  base,  even  if  they  could  be  performed  more  cheaply  at  the  de¬ 
pot.  The  reason  is  that  the  supply  system  does  not  offer  to  do  the  easy  repair  for 
a  price  equal  to  the  actual  cost  of  performing  the  easy  repair.  It  sets  a  much 
higher  price  equal  to  its  cost  of  performing  a  more  difficult  repair. 

We  suspect  that  part  of  what  we  have  been  observing  over  the  last  two  or 
three  years  is  a  series  of  initial  iterations  toward  a  new  long-run  equilibrium  that 
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may  be  much  worse  than  what  has  been  seen  yet.  In  its  first  year  of  operation, 
the  supply  system  set  an  average  price  for  repair  under  the  assumption  that  it 
would  continue  to  do  the  same  types  of  repairs  as  in  past  years.  The  unpleasant 
surprise  it  received  was  that  many  of  the  easy  repairs  migrated  over  to  the  bases, 
resulting  in  a  higher  average  cost  of  repair  than  anticipated.  Thus,  in  year  two, 
the  supply  system  set  new,  higher  prices  to  reflect  last  year's  unpleasant  sur¬ 
prise.  Of  course,  the  result  of  higher  prices  in  year  two  was  a  new  unpleasant 
surprise.  Even  more  easy  repairs  migrated  over  to  the  bases,  which  caused  the 
average  cost  of  a  depot  repair  to  become  even  higher.  This  will  cause  a  new  price 
adjustment,  which  will  induce  a  new  migration,  and  so  on.  Where  this  process 
will  reach  equilibrium  is  not  yet  clear. 

The  major  outlines  of  the  solution  to  this  problem  are  conceptually  simple. 
All  central  logistics  costs  (except  for  some  minor  items  that  clearly  vary  with  re¬ 
pair,  such  as  transportation)  should  be  funded  by  having  the  supply  system  di¬ 
rectly  charge  annual  fees  to  higher  elements  within  the  Air  Force  organization 
(such  as  commands  or  central  authorities  themselves),  which  do  not  depend  on 
consumption  of  depot  level  repairs.  Costs  of  replacement  should  be  funded  by 
annual  charges  to  military  units  on  the  basis  of  the  number  of  DLRs  employed 
(i.e.,  a  military  unit  employing  5  percent  of  the  aircraft  of  a  particular  type 
should  pay  5  percent  of  the  estimated  replacement  costs  for  DLRs  belonging  to 
that  aircraft).  Finally,  the  supply  system  must  take  some  steps  toward  improv¬ 
ing  its  internal  information  systems  so  that  it  can  begin  to  keep  track  of  what  is 
done  to  individual  DLRs,  which  would  allow  repair  charges  to  reflect  the  diffi¬ 
culty  of  the  repair  that  was  actually  accomplished. 

The  idea  that  internal  transfer  prices  can  be  used  to  decentralize  and  thus 
improve  "location  of  repair  decisions"  is  a  good  one.  Furthermore,  the  observa¬ 
tion  that  military  units  apparently  do  respond  to  prices  supports  its  plausibility. 
The  major  problem  is  that  prices  have  not  been  set  equal  to  the  cost  to  the  supply 
system  of  providing  depot  repairs.  However,  this  problem  appears  to  be  fairly 
easy  to  fix  conceptually.  Therefore,  a  revised  set  of  transfer  pricing  practices 
might  well  be  a  useful  device  to  help  the  Air  Force  improve  its  decision-making. 
However,  the  errors  being  made  by  current  pricing  practices  are  likely  to  result 
in  major  errors  in  decision-making.  Thus,  revising  its  transfer  pricing  rules 
should  be  a  top  priority  for  the  Air  Force. 
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Chapter  1 

Introduction 

General 


In  some  cases,  military  units  directly  purchase  supplies  or  services  from  pri¬ 
vate  commercial  firms.  However,  the  vast  majority  of  such  items  are  supplied  to 
military  units  by  other  organizations  within  DoD.  Even  for  simple  consumables 
such  as  fuel,  the  purchasing,  inventory  management,  and  other  logistical  func¬ 
tions  for  these  goods  are  typically  handled  by  central  logistics  organizations  to 
capture  various  economies  of  scale  and  scope.  A  significant  amount  of  off-base 
repair  and  maintenance  is  also  provided  by  government-owned  and  operated  re¬ 
pair  depots.  Supply  and  logistics  organizations  within  DoD  are  the  analogues  of 
what  are  usually  referred  to  as  "service  centers"  within  large  commercial  firms. 
These  are  divisions  within  the  firm  that  produce  outputs  that  are  consumed  by 
other  units  of  the  firm  instead  of  outputs  that  are  directly  sold  to  customers.  The 
typical  concern  of  top  management  in  such  situations  is  that  the  users  of  inter¬ 
nally  supplied  inputs  need  to  be  motivated  to  make  efficient  use  of  these  inputs, 
given  the  cost  to  the  firm  of  producing  them.  A  related  concern  is  that  suppliers 
of  internally  supplied  inputs  must  be  motivated  to  supply  these  inputs  in  as  effi¬ 
cient  a  way  as  possible. 

The  standard  solution  in  commercial  firms  is  to  use  internal  transfer  prices 
[Kaplan  (1982),  Kovac  and  Troy  (1982),  Magee  (1986)].  Under  this  arrangement, 
the  service  center  sets  a  "price"  for  each  input  that  it  produces  equal  to  the  cost  of 
producing  it.  Users  of  the  internally  supplied  input  must  "purchase"  inputs 
from  the  service  center  just  as  they  purchase  inputs  from  outside  suppliers. 

Since  customer  divisions  pay  a  price  equal  to  the  cost  of  producing  the  input,  this 
encourages  them  to  make  efficient  use  of  the  input.  It  is  also  often  argued  that 
because  user  divisions  are  made  directly  aware  of  the  cost  of  internally  supplied 
inputs,  there  is  more  pressure  on  supplier  divisions  to  keep  costs  low. 

DoD  faces  the  analogous  problem  for  its  supply  and  logistics  organizations. 
Not  surprisingly,  it  has  turned  to  the  same  solution  used  by  private  firms.  Al¬ 
though  it  has  always  made  some  use  of  internal  transfer  prices,  a  series  of  re¬ 
forms  instituted  in  the  last  five  years,  with  the  goal  of  making  DoD  more 
"businesslike,"  has  resulted  in  much  more  widespread  use  of  transfer  prices. 

The  group  of  all  supply  and  logistics  organizations  within  DoD  that  sell  their 
outputs  to  other  organizations  within  DoD  is  now  known  as  the  Defense  Busi¬ 
ness  Operations  Fund  (DBOF).  In  1993,  organizations  within  DBOF  had  sales 
equal  to  $81  billion,  which  is  approximately  equal  to  one-third  of  the  defense 
budget  (GAO  1992).  Thus,  an  enormous  share  of  the  total  resources  controlled 
by  DoD  is  now  allocated  through  internal  transfer  prices. 
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In  order  for  transfer  prices  to  perform  their  job,  it  is  clear  that  each  price 
must  be  set  equal  to  the  cost  to  the  organization  of  producing  each  internally 
supplied  input.  If  prices  are  set  differently,  they  will  communicate  the  wrong  in¬ 
formation  through  the  organization  and  incorrect  decisions  will  be  made.  The 
major  purpose  of  this  paper  is  to  argue  that  DoD's  use  of  transfer  prices  has  not 
achieved  all  the  efficiencies  it  is  capable  of  because  DoD  has  not  followed  the  ba¬ 
sic  principle  of  setting  prices  equal  to  cost. 

The  relevant  cost  of  an  internally  supplied  input  to  an  organization  is  its 
marginal  cost  (i.e.,  the  extra  cost  that  the  organization  will  incur  if  it  produces 
the  input  vsersus  if  it  does  not  produce  the  input).  Rather  than  attempting  to  set 
prices  equal  to  marginal  cost,  DoD  has  followed  a  practice  that  can  be  referred  to 
as  the  "break-even  principle."  This  principle  comes  from  viewing  transfer  pric¬ 
ing  as  primarily  a  funding  device  rather  than  a  device  for  decentralizing  deci¬ 
sions.  Under  this  principle,  a  service  center  must  identify  products  and  charge 
prices  for  them  so  that  its  total  revenue  equals  its  total  cost.  Thus,  instead  of  be¬ 
ing  funded  by  appropriations,  it  is  funded  by  revenues  earned  from  customers. 

In  practice,  this  is  implemented  in  three  steps. 

1.  A  set  of  outputs  that  will  be  marketed  is  selected.  Not  all  of  the  outputs  of  a 
service  center  can  or  should  be  sold  on  internal  markets.  For  example,  some 
outputs  are  intangible  or  difficult  to  measure. 

2.  An  accounting  system  is  developed  such  that  all  costs  of  the  service  center 
are  allocated  to  units  of  the  marketed  outputs.  In  many  cases,  very  little  at¬ 
tention  is  devoted  to  "correctly"  allocating  costs.1  The  main  goal  is  to  fully 
allocate  costs. 

3.  Prices  are  set  equal  to  fully  allocated  accounting  costs.  By  construction,  these 
prices  cause  the  service  center  to  break  even. 

The  main  goal  of  this  principle  has  probably  always  been  to  create  a  "neat 
and  tidy"  funding  system.  However,  it  does  not  induce  users  of  internally  sup¬ 
plied  inputs  to  make  correct  decisions.  Breaking  even  is  neither  necessary  nor 
sufficient  for  prices  to  equal  marginal  costs,  which  is  the  rule  that  induces  cor¬ 
rect  decisions.  This  has  resulted  in  three  major  types  of  pricing  errors. 

First,  under  the  break-even  principle,  users  of  the  marketed  outputs  end  up 
paying  prices  that  include  the  cost  of  producing  nonmarketed  outputs.  Thus, 
prices  of  the  marketed  outputs  are  higher  than  their  true  production  costs  and 
users  under-consume  them.  Second,  fixed  costs  of  production  (i.e.,  costs  that  do 
not  vary  with  production  of  any  output)  are  included  in  the  price  of  marketed 
outputs.  Once  again,  this  causes  prices  to  rise  above  marginal  cost;  thus,  users 
under-consume  the  marketed  goods.  Third,  even  within  the  pool  of  costs  that 
vary  with  marketed  outputs,  DoD  has  devoted  insufficient  attention  to  guaran¬ 
teeing  that  costs  are  correctly  assigned  to  products.  So  long  as  prices  are  "on 


1  Of  course,  carefully  defining  what  is  "correct"  is  the  purpose  of  this  paper.  Here, 
we  use  the  term  "correct"  more  in  the  general  accounting  sense  of  attempting  to  allocate 
costs  that  are  clearly  variable  to  the  products  generating  those  costs. 


1-2 


average"  correct  (in  the  sense  that  total  revenue  equals  total  cost),  whether  or  not 
revenue  earned  on  a  particular  product  equals  the  cost  of  producing  that  particu¬ 
lar  product  has  not  been  of  major  concern.  This  results  in  prices  communicating 
incorrect  information  about  individual  products. 

In  order  to  provide  a  more  concrete  analysis  of  these  issues,  this  paper  will 
focus  on  one  specific  supply  and  logistics  function  within  DoD  where  these  prob¬ 
lems  appear  to  be  quite  significant.  This  is  repair  and  maintenance  of  depot-level 
reparables  (DLRs)  by  the  Air  Force.  Although  we  have  not  examined  pricing 
practices  in  other  areas  of  supply  and  logistics  in  as  great  a  detail,  it  appears  that 
problems  similar  to  those  identified  in  this  particular  area  exist  throughout  the 
DBOF.  Thus,  one  can  read  this  paper  in  one  of  two  ways.  First,  it  provides  a 
fairly  specific  and  detailed  analysis  of  pricing  errors  in  the  Air  Force  DLR  sys¬ 
tem,  the  distortions  in  decision-making  that  these  errors  induce,  and  specific  de¬ 
tailed  recommendations  for  fixing  these  errors.  Second,  the  paper  illustrates  the 
types  of  pricing  errors  occurring  throughout  DBOF  and  how  these  can  be  cor¬ 
rected. 


Related  Literature  and  Organization 
of  the  Paper 

The  basic  idea  that  transfer  prices  and  internal  markets  can  be  used  to  help 
organizations  make  decisions  is,  of  course,  well  recognized  [Johnson  and  Kaplan 
(1987),  Kaplan  (1982),  Kovac  and  Troy  (1989),  Magee  (1986)].  Camm  and  Schul- 
man  (1994)  and  Glass  (1994)  both  make  the  point  that  this  theory  is  relevant  to 
analyzing  how  prices  should  be  set  for  the  repair  of  aircraft  components.  They 
raise  many  of  the  issues  that  are  analyzed  in  this  paper.  The  main  contribution 
of  this  paper  is  to  provide  a  systematic  analysis  of  the  entire  problem  from  an 
economic  perspective. 

Chapter  2  explains  why  setting  price  equal  to  marginal  cost  induces  good 
decisions.  Chapter  3  provides  background  information  about  the  Air  Force's 
DLR  supply  system.  Chapter  4  describes  pricing  errors  of  the  current  system  due 
to  nonmarketed  outputs  and  fixed  costs  and  how  they  should  be  fixed. 

Chapter  5  discusses  other  pricing  errors  and  the  impact  of  nonfungible  budget 
allocations  on  the  decision-making  of  military  units.  Finally,  Chapter  6  summa¬ 
rizes  the  major  policy  recommendations  of  this  paper  for  the  Air  Force  DLR  sys¬ 
tem  and  speculates  about  how  these  conclusions  may  apply  more  generally  to 
the  DBOF. 
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Chapter  2 


Marginal  Cost  Pricing 


This  chapter  explains  why  setting  transfer  prices  at  marginal  cost  induces 
users  of  internally  supplied  inputs  to  make  efficient  decisions.  It  will  also  de¬ 
scribe  three  basic  pricing  principles  that  follow  from  the  marginal  cost  pricing 
rule. 


The  Basic  Idea 

Suppose  that  a  service  center  produces  n  marketed  outputs.  That  is,  there 
are  n  different  products  that  the  service  center  produces  and  sells  to  user  divi¬ 
sions  within  the  organization.  Let  xt  denote  the  number  of  units  the  service  cen¬ 
ter  produces  of  product  i  for  i  £  {1, ,  n}.  The  service  center  may  also  produce 
some  non-marketed  outputs.  These  are  outputs  that  are  supplied  "free"  to  user 
divisions  within  the  organization,  in  the  sense  that  they  are  not  priced.  Central 
authorities  within  the  organization  directly  regulate  the  production  and  con¬ 
sumption  of  these  nonmarketed  outputs.1  Suppose  that  the  service  center  pro¬ 
duces  m  nonmarketed  outputs  indexed  by  i  £  {n+1,. . . ,  n+m};  once  again,  let  xi 
denote  the  number  of  units  the  service  center  produces  of  nonmarketed 
product  i. 

Assume  that  the  costs  of  producing  these  products  is  given  by 

n+m 

C  =  F+  X  ciXi. 

i= 1 

The  assumption  of  linearity  is  made  basically  for  expositional  convenience 
and  does  not  affect  the  main  conclusions  of  the  paper.  The  amount  F  is  usually 
referred  to  as  the  fixed  cost,  since  it  does  not  vary  with  volume  of  production. 
The  amount  c;x,  is  usually  called  the  variable  cost  of  product  i  since  this  cost  var¬ 
ies  with  production  of  product  i.  The  marginal  cost  of  product  i  is  defined  to  be 
the  cost  of  producing  one  more  unit  of  product  i.  In  the  above  linear  case,  the 
marginal  cost  of  product  i  is  c;. 

Now,  consider  a  simple  resource  usage  decision  by  one  of  the  user  divisions. 
Suppose  that  it  decides  to  undertake  a  new  activity  and  there  are  two  alterna¬ 
tives  it  can  use.  Under  one  alternative,  the  user  division  would  use  z  more  units 
of  marketed  product  i  from  the  service  center.  Under  the  second  alternative,  the 


1  There  are  several  reasons  why  central  authorities  may  choose  to  have  some  outputs 
of  the  service  center  remain  nonmarketed.  For  example,  some  outputs  are  intangible  and 
are  thus  difficult  or  impossible  to  measure.  In  other  cases,  the  output  has  a  "public 
goods"  aspect  (i.e.,  it  simultaneously  benefits  multiple  users  within  the  firm). 
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user  division  would  spend  D  dollars  on  an  alternative  input  purchased  from  out¬ 
side  the  firm.  In  all  other  respects,  the  alternatives  are  identical.  Which  should 
the  user  division  choose? 

From  the  standpoint  of  the  organization  as  a  whole,  this  is  a  relatively  sim¬ 
ple  calculation.  The  cost  of  external  supply  is  D.  The  cost  of  internal  supply  is 
the  extra  cost  that  the  organization  would  incur  by  producing  z  more  units  of 
product  i.  This,  by  definition,  is  the  marginal  cost  times  the  number  of  units  pro¬ 
duced,  or  qz.  The  user  division  should  choose  the  cheapest  alternative.  That  is, 
it  should  follow  the  rule 

Choose  Internal  Supply  <=>  c;z  <  D. 

Now,  suppose  that  the  internal  transfer  price  of  good  i  is  p;.  From  its  own 
perspective,  the  user  division  views  the  cost  of  external  supply  as  D  and  the  cost 
of  internal  supply  as  p,z.  It  will  choose  the  cheapest  alternative  from  its  own  per¬ 
spective.  That  is,  it  will  follow  the  rule 

Choose  Internal  Supply  <=>  psz  <  D. 

By  comparing  the  two  rules  above,  it  is  immediately  apparent  that  the  user 
division  will  always  make  the  decision  that  is  correct  from  the  standpoint  of  the 
organization  as  a  whole  if  price  is  set  equal  to  marginal  cost  (i.e.,  if  =  c,).  The 
reason  for  this  is  very  simple.  The  user  division  views  the  transfer  price,  p,,  as 
the  per  unit  cost  of  product  i.  The  true  cost  of  product  i  is  its  marginal  cost,  q. 
Therefore,  if  price  is  set  equal  to  marginal  cost,  the  user  division  will  correctly 
perceive  the  cost  of  internal  production.  Thus,  the  role  of  transfer  prices  is  essen¬ 
tially  to  communicate  information  about  marginal  cost  throughout  the  organiza¬ 
tion. 


The  major  qualitative  features  of  the  marginal  cost  pricing  rule  can  be  sum¬ 
marized  in  the  three  principles  described  below. 


Fully  allocated  accounting  cost  includes  a  share  of  the  fixed  costs,  F.  This 
will  cause  p£  to  rise  above  q  and  thus  induce  user  divisions  to  view  product  i  as 
more  expensive  to  produce  than  it  really  is.  The  result  will  be  that,  in  some  cir¬ 
cumstances,  user  divisions  will  choose  not  to  use  internal  supply  when  this 
would  actually  have  been  the  cheapest  alternative  from  the  standpoint  of  the  or¬ 
ganization  as  a  whole. 

A  numerical  example  may  help  make  this  point  more  clearly.  Suppose  that 
the  marginal  cost  of  providing  a  product  is  $1,000.  However,  once  fixed  costs  are 
allocated,  the  accounting  cost  is  $2,000.  Suppose  that  a  user  division  needs  to 
purchase  one  more  unit  of  the  input  to  accomplish  some  task.  Alternatively,  it 
could  spend  $1,800  on  a  commercially  available  substitute.  Although  the 
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accounting  cost  is  $2,000,  the  true  cost  to  the  organization  of  providing  one  more 
unit  is  the  marginal  cost,  $1,000.  Therefore,  the  organization  as  a  whole  would 
be  $800  worse  off  if  the  user  division  used  external  supply.  What  transfer  price 
induces  the  user  division  to  correctly  make  this  calculation?  If  price  is  set  equal 
to  $2,000,  the  user  division  will  feel  it  can  save  $200  by  using  external  supply  and 
will  presumably  choose  to  do  so.  If  price  is  set  equal  to  marginal  cost,  $1,000,  the 
user  division  will  feel  it  can  save  $800  by  using  internal  supply,  which  is  the  cor¬ 
rect  calculation. 

In  a  sense,  the  effect  of  including  fixed  costs  in  price  can  be  viewed  as  analo¬ 
gous  to  the  effects  of  a  distortionary  tax.  Users  are  being  told  that,  in  addition  to 
the  variable  costs  of  producing  the  output  they  demand,  they  will  also  be  re¬ 
quired  to  pay  for  a  share  of  the  fixed  costs  that  are  used  to  support  the  entire  sys¬ 
tem.  The  problem  with  this  approach  is  that  the  share  of  the  fixed  cost  that  a 
user  pays  for  is  made  proportional  to  the  amount  of  output  he  or  she  consumes. 
This  essentially  means  that  users  can  avoid  the  tax  by  reducing  their  consump¬ 
tion.  Thus,  when  fixed  costs  are  included  in  price,  users  are  essentially  being 
told  that  fixed  costs  can  be  avoided  by  reducing  output.  However,  from  the 
standpoint  of  the  organization  as  a  whole,  this  is  not  true,  and  telling  users  that 
they  can  reduce  fixed  costs  by  avoiding  consumption  communicates  the  wrong 
information  to  them.  The  result  is  that  users  will  consume  less  internal  input 
than  would  be  efficient  form  the  standpoint  of  the  organization  as  a  whole. 

Once  it  has  been  agreed  upon  that  fixed  costs  should  not  be  allocated,  two 
interesting  questions  arise.  The  first  is  how  to  treat  costs  that  are  fixed  in  the 
short  run  but  variable  in  the  long  run.  The  main  example  of  such  costs  is  the 
costs  associated  with  long-lived  physical  capital.  At  a  theoretical  level,  the  issue 
of  whether  such  costs  should  be  included  in  prices  is  not  well  understood.  In 
practice,  such  costs  are  often  allocated  to  products.  The  reason  for  this  is  that,  at 
least  in  practice,  long  run  decisions  are  often  not  explicitly  made  by  the  organiza¬ 
tion.  Rather,  they  are  simply  the  result  of  a  series  of  short-term  decisions.  The 
intuition,  then,  is  that  if  users  do  not  have  to  pay  for  the  cost  of  physical  assets 
used  to  produce  a  product,  they  will  demand  too  much  each  year,  and  thus,  in 
the  long  run  too  much  will  also  be  demanded. 

Contributing  to  the  general  analysis  of  this  issue  is  beyond  the  scope  of  this 
paper.  Furthermore,  the  more  significant  issue  for  the  case  of  the  Air  Force  DLR 
system  is  that  costs  that  are  fixed,  even  in  the  long  run,  are  being  allocated.  Fi¬ 
nally,  in  the  Air  Force  DLR  system,  the  method  by  which  physical  assets  are  cur¬ 
rently  funded  is  actually  quite  complex;  explaining  and  analyzing  it  would 
require  a  paper  of  its  own.  Therefore,  we  will  essentially  set  this  issue  aside  for 
the  purposes  of  this  paper  by  only  considering  costs  to  be  fixed  if  they  are  fixed 
in  the  long  run  as  well  as  in  the  short  run.  Thus,  for  the  purposes  of  this  paper, 
the  existence  of  fixed  costs  is  synonymous  with  economists'  notions  of  long  run 
economies  of  scale  and  scope. 

The  second  question  that  arises  is  that  if  users  do  not  pay  for  fixed  costs 
through  prices  on  marketed  outputs,  who  should  pay  for  these  costs  and  how? 
One  possibility  would  be  not  to  require  the  service  center  to  break  even. 
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However,  if  it  was  thought  desirable,  it  would  be  possible  to  maintain  the  feature 
that  the  service  center  breaks  even  through  revenues  earned  from  users.  This 
could  be  done  by  having  a  service  center  charge  fixed  annual  fees  to  users  to  re¬ 
cover  its  fixed  costs.  It  will  be  argued  that  this  alternative  may  present  some  ad¬ 
vantages  for  the  case  considered  by  this  paper. 


liHiiliiaETED: 


Under  the  break-even  principle,  the  service  center  is  required  to  recover  all 
of  its  costs  from  revenues  earned  on  marketed  products.  In  particular,  if  the 
service  center  is  producing  some  products  that  it  provides  for  "free"  in  the  sense 
that  it  does  not  charge  a  price  for  them,  then  the  costs  of  producing  these  non- 
marketed  outputs  will  be  allocated  to  marketed  outputs.  From  the  standpoint  of 
the  marketed  outputs,  the  cost  of  producing  nonmarketed  outputs  is  simply  an¬ 
other  type  of  fixed  cost  (i.e.,  it  is  a  cost  that  must  be  incurred  regardless  of 
whether  the  marketed  output  is  produced).  Therefore,  precisely  the  same  point 
applies.  Namely,  this  cost  should  not  be  allocated  to  marketed  outputs. 


The  only  difference  in  this  case  concerns  the  question  of  who  should  pay  for 
these  costs.  In  this  case,  the  immediate  question  to  ask  is  whether  it  would  be 
possible  and  desirable  to  turn  the  nonmarketed  good  into  a  marketed  good  (i.e., 
to  measure  its  usage  and  charge  a  price  to  users  on  the  basis  of  measured  usage). 
If  this  is  not  possible  or  desirable,  then  the  same  remark  applies  as  for  fixed  costs. 
If  it  is  desired  for  users  to  pay  for  these  costs,  they  must  be  recovered  by  fixed 
annual  fees  that  do  not  depend  on  consumption  of  the  marketed  outputs. 


Even  if  there  are  no  fixed  costs  and  no  nonmarketed  outputs,  the  break-even 
principle  does  not  provide  sufficient  guidance  for  price  setting.  Under  the  break¬ 
even  principle,  the  main  goal  is  to  ensure  that  prices  are  on  average  correct  in  the 
sense  that  the  sum  of  revenues  earned  from  all  products  equals  the  sum  of  costs 
incurred  from  all  products.  Thus,  for  example,  if  one  product  exhibited  a  low 
cost  of  production  and  another  exhibited  a  high  cost  of  production,  it  would  be 
acceptable  to  charge  the  same  (medium)  price  for  both  products  so  that  the  firm 
broke  even  over-all.  This  in  not  correct.  The  price  of  an  individual  product  is  a 
signal  of  the  cost  of  that  individual  product.  Thus,  the  price  of  each  product 
must  be  set  equal  to  the  cost  of  producing  that  product. 
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Chapter  3 

Depot-Level  Reparables 


This  paper  is  specifically  concerned  with  the  Air  Force's  system  for  supply¬ 
ing,  maintaining,  and  repairing  depot-level  reparables  (DLRs).1  This  chapter  de¬ 
scribes  the  main  features  of  this  system  and  how  transfer  pricing  is  currently 
used. 


Background 

A  military  aircraft  is  designed  as  a  series  of  replaceable  components  in  order 
to  maximize  its  availability  for  operation.  When  a  malfunction  occurs,  the  com¬ 
ponent  that  malfunctioned  is  removed  at  the  flight  line  and  immediately  re¬ 
placed  by  a  functioning  component  from  a  locally  available  inventory  of 
functioning  spares.  Then,  the  issue  of  what  to  do  with  the  broken  component 
can  be  turned  to.  Some  repairs  are  accomplished  on  base  by  the  military  units 
themselves.  However,  more  complex  repairs  requiring  specialized  equipment 
are  often  performed  in  central  repair  depots  owned  and  operated  by  the  Air 
Force.  Regardless  of  where  repair  typically  occurs,  all  of  these  components  are 
generally  referred  to  as  depot-level  reparables. 

Individual  military  units  can  be  viewed  as  the  "user  divisions"  in  this  situa¬ 
tion.  The  "service  center"  is  the  entire  supply  system  for  DLRs,  which  consists  of 
two  parts,  a  central  logistics  agency  and  a  number  of  Air  Force-owned  and  oper¬ 
ated  repair  depots.  The  supply  system  provides  two  services  to  military  units. 
First,  it  supplies  access  to  inventories  or  inventory  maintenance.2  Central  logis¬ 
tics  is  the  owner  and  manager  of  all  inventories  of  functioning  DLRs;  one  of  its 
jobs  is  to  maintain  an  adequate  supply  of  inventories  available  for  each  military 
unit.  Second,  in  the  event  that  the  military  unit  decides  not  to  repair  a  broken 
DLR  itself,  the  supply  system  arranges  a  repair/ replacement.  That  is,  it  acts 


1  Each  of  the  three  Services  operate  relatively  separate  DLR  systems.  The  systems  are 
similar  and  most  of  the  comments  made  in  this  paper  apply  equally  well  to  the  other  two 
Services'  systems.  However,  there  are  a  few  differences.  Therefore,  to  avoid  an  endless 
series  of  qualifications  and  discussions  of  special  cases,  this  paper  will  restrict  itself  to 
specifically  discussing  the  Air  Force  system. 

2  In  this  paper,  the  terms  "providing  access  to  inventories"  and  "maintaining  invento¬ 
ries"  will  be  used  as  synonyms  to  describe  this  first  function. 
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as  an  intermediary  among  the  military  unit  and  repair  depots  and  manufacturers 
of  new  parts.  The  military  unit  simply  turns  the  broken  component  over  to  cen¬ 
tral  logistics  which  arranges  to  repair  the  component  at  a  depot  or  to  replace  it 
with  a  new  part  purchased  from  the  commercial  manufacturer,  if  necessary.3 

An  important  feature  of  this  system  is  that  (in  order  to  capture  various 
economies  of  operation)  individual  military  units  are  not  assigned  permanent 
"ownership  rights"  in  particular  DLRs.  When  a  military  unit  turns  a  DLR  over 
to  central  logistics  for  repair/ replacement,  the  military  unit  draws  a  new  DLR 
from  the  local  inventory  and  keeps  this.  The  submitted  DLR  is  not  specifically 
tracked  and  eventually  returned  to  the  military  unit  that  submitted  it.  Rather,  it 
is  simply  repaired  and  placed  in  the  nationally  available  inventory  pool  for  the 
DLR  type.  Similarly,  when  a  military  unit  decides  to  undertake  a  repair  itself,  it 
initially  withdraws  a  functioning  DLR  from  the  local  inventory  and  installs  it  on 
the  aircraft.  Then,  it  repairs  the  broken  unit  and  turns  it  into  the  local  inventory 
managed  by  central  logistics. 

Prior  to  1991,  transfer  prices  were  not  used  in  the  relationship  between  mili¬ 
tary  units  and  the  supply  system.  The  supply  system  was  directly  funded 
through  appropriations;  military  units  simply  requisitioned  services  from  the 
supply  system  as  necessary.4  A  set  of  regulations,  at  least  in  principle,  described 
how  military  units  should  make  the  location  of  repair  decision  for  every  possible 
malfunction  of  every  possible  DLR. 

In  1991,  the  supply  system  was  turned  into  a  service  center  operating  under 
the  break-even  principle.  The  supply  system  no  longer  received  direct  appro¬ 
priations  from  Congress.  Rather,  appropriations  were  given  to  military  units 
who  paid  these  appropriations  to  the  supply  system  in  order  to  receive  services. 

Prices  were  established  as  follows.  Let  n  denote  the  number  of  types  of 
DLRs  used  by  the  Air  Force.  Then  the  service  center  was  decreed  to  produce  n 
marketed  products,  where  product  i  was  the  repair  of  DLR  type  i.  An  accounting 
system  was  established  that  allocated  all  of  the  costs  of  the  supply  system  to  one 
of  these  products  and  the  price  of  product  i  was  set  equal  to  its  accounting  cost. 


3  Throughout  this  paper,  the  term  repair/  replacement  will  be  used  to  denote  the  sup¬ 
ply  system's  function  of  repairing  the  malfunctioning  DLR  at  a  depot  or  replacing  it,  if 
necessary,  with  a  new  DLR  purchased  from  the  manufacturer. 

4  Even  prior  to  1991,  transfer  prices  were  used  to  organize  decision-making  within 
the  supply  system.  Depots  have  always  operated  as  self-supporting  service  centers  by 
selling  their  repair  services  to  central  logistics.  Since  this  paper  is  concerned  with  the  im¬ 
pact  of  transfer  prices  on  decision-making  by  military  units,  there  is  no  need  to  explicitly 
discuss  this  extra  complexity. 
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The  actual  method  for  collecting  these  prices  from  users  was  most  naturally 
implemented  by  separating  the  two  transactions  of  withdrawing  a  spare  from  in¬ 
ventory  and  returning  a  spare  to  inventory.  A  "standard  price"  was  set  for  each 
type  of  DLR.  Let  s,  denote  the  standard  price  of  DLR  type  i.5  Then,  whenever  a 
military  unit  withdrew  a  functioning  DLR  of  type  i  from  local  inventory,  it  was 
required  to  pay  central  logistics  s,  dollars.  Similarly,  whenever  a  military  unit  re¬ 
turned  a  functioning  DLR  to  inventory,  central  logistics  was  required  to  pay  the 
military  unit  s,  dollars.  Finally,  if  the  military  unit  returned  a  broken  DLR  to  in¬ 
ventory,  central  logistics  was  required  to  pay  the  military  unit  si  -  p,  dollars. 

Now  consider  the  result  of  this  system  for  the  two  possible  decisions  of  the 
military  unit  when  it  has  a  broken  DLR.  If  it  decides  to  repair  the  unit  itself,  it 
immediately  withdraws  a  spare  from  inventory  and  pays  central  logistics  S;  dol¬ 
lars.  Then,  after  it  completes  the  repair,  it  returns  the  repaired  item  to  inventory 
and  receives  s,  dollars  from  central  logistics.  Thus,  its  net  payment  to  central  lo¬ 
gistics  is  zero.  If  it  decides  to  have  central  logistics  handle  the  repair/ replace¬ 
ment,  it  turns  in  the  broken  unit  and  receives  sf  -  p,  dollars.  However,  it  simulta¬ 
neously  withdraws  a  new  unit  and  pays  S;  dollars.  Therefore,  its  net  payment  is 
Pf.  Therefore,  the  result  of  this  system  is  just  as  described  above.  Military  units 
were  required  to  pay  a  price  of  p,  when  they  requested  that  central  logistics  han¬ 
dle  a  repair/ replacement,  and  nothing  otherwise. 


User  Decisions 

Of  course,  the  rationale  for  charging  prices  to  users  of  internal  inputs  is  to 
improve  decision-making  over  the  use  of  these  inputs  by  decentralizing  resource 
usage  decisions  down  to  the  level  of  these  users.  Therefore,  the  natural  first  two 
questions  to  ask  are: 

1.  What  usage  decisions  are  made? 

2.  Would  there  by  any  value  in  decentralizing  these  decisions? 

Each  of  these  questions  will  be  considered  in  turn. 

It  is  possible  to  distinguish  between  two  types  of  decisions  made  over  the 
use  of  the  services  offered  by  the  supply  system.  The  first  type  of  decision  is  the 
"location  of  repair"  decision.  Given  that  a  malfunction  has  occurred,  and  a  DLR 
has  been  withdrawn  from  the  aircraft  and  replaced  by  a  functioning  DLR,  should 
the  military  unit  repair  the  DLR  itself  or  should  it  immediately  turn  it  over  to 
central  logistics  for  repair/replacement?  The  basic  trade-off  from  the  perspective 
of  the  Air  Force  as  a  whole  is  that  repair  at  central  depots  can  often  be  cheaper 
because  specialized  test  and  repair  equipment  can  be  more  fully  used.  However, 
extra  transportation  costs  are  incurred  and  the  turn-around  time  is  increased. 
Roughly  similar  magnitudes  of  repair  work  are  performed  on-base  and  in _ 

5  The  exact  value  of  this  standard  price  is  of  no  particular  consequence  since  it  essen¬ 
tially  performs  the  bookkeeping  task  of  temporarily  keeping  track  of  withdrawals  that 
have  not  yet  been  matched  by  a  deposit. 
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depots6;  there  has  been  considerable  attention  in  the  Air  Force  devoted  to  the  is¬ 
sue  of  whether  a  different  division  of  responsibilities  would  be  more  desirable 
[Camm  and  Shulman  (1994)].  Therefore,  it  appears  that  this  is  a  significant  deci¬ 
sion. 

The  second  type  of  decision  will  be  called  "decisions  affecting  the  number  of 
malfunctions."  Just  as  the  term  states,  these  are  decisions  that  affect  the  number 
of  malfunctions  military  units  produce.  Two  examples  of  such  decisions  are 
force  structure  decisions  and  training-intensity  decisions. 

Now,  the  question  of  the  desirability  of  decentralizing  these  decisions  will 
be  turned  to.  Of  course,  given  the  enormity  of  the  Air  Force  and  the  tasks  it  is  in¬ 
volved  in,  central  decision-makers  cannot  possibly  hope  to  make  all  decisions 
themselves.  Thus,  by  necessity,  significant  decision-making  authority  must  be 
delegated  to  lower  levels  of  the  organization. 

The  primary  goal  of  introducing  transfer  pricing  between  military  units  and 
the  supply  system  was  probably  to  decentralize  the  location  of  repair  decisions. 
Prior  to  the  introduction  of  transfer  pricing,  central  authorities  essentially  tried  to 
control  this  decision  themselves  through  regulations.  Complex  sets  of  regula¬ 
tions  existed  that,  in  theory,  described  how  the  location  of  repair  decision  should 
be  made  for  every  possible  malfunction  of  every  DLR.  In  reality,  even  major  pol¬ 
icy  decisions  regarding  the  nature  of  these  regulations  were  largely  delegated  to 
the  level  of  operational  commands.  Presumably,  if  the  supply  system  required 
more  resources,  there  would  be  fewer  resources  left  for  operational  commands. 
However,  there  was  no  direct  mechanism  in  place  to  make  commands  aware  of 
and  responsible  for  costs  of  the  supply  system.  Thus,  it  was  not  clear,  even  at  the 
level  of  establishing  overall  policy,  that  the  location  of  repair  decisions  being 
made  fully  internalized  the  cost  of  the  supply  system.  The  situation  was  even 
more  extreme  at  the  base  level,  where  individual  military  units  made  a  variety  of 
day-to-day  or  routine  decisions  regarding  location  of  repair.  Individual  military 
units  were  completely  unaware  of  the  costs  to  the  supply  system  of  accomplish¬ 
ing  various  repairs.  Thus,  it  was  impossible  for  them  to  attempt  to  compare  the 
cost  of  on-base  repair  with  off-base  repair  and  choose  the  least  cost  alternative. 
Instead,  they  would  simply  try  to  follow  regulations,  and  make  decisions  in  gray 
areas  using  other  criteria.  Thus,  commanders  of  individual  military  units  had 
neither  the  knowledge  nor  incentive  to  attempt  to  make  location  of  repair  deci¬ 
sions  that  minimized  costs  to  the  Air  Force  as  a  whole. 


6  The  Air  Force  does  not  keep  cost  accounts  in  such  a  way  that  the  cost  of  on-base  re¬ 
pair  and  maintenance  of  DLRs  can  be  separately  identified.  Conversations  with  experts 
at  LMI  suggest  that  roughly  similar  magnitudes  of  work  are  accomplished  in  each  loca¬ 
tion.  However,  this  estimate  is  very  approximate  and  should  be  interpreted  as  meaning 
that  the  volume  of  work  accomplished  at  the  depot  level  is  not  an  order  of  magnitude 
larger  than  the  volume  of  work  accomplished  at  the  base  level.  Dollar  estimates  of  the 
cost  of  repair  work  accomplished  at  the  depot  level  will  be  presented  further  on  in  this 
section. 
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The  idea  underlying  the  introduction  of  transfer  prices,  was  that,  so  long  as 
prices  of  repairs  were  equal  to  the  cost  to  the  supply  system  of  providing  these 
repairs,  then  commands  and  the  military  units  below  them  would  have  both  the 
information  and  incentive  to  make  cost-minimizing  decisions.  Decision-makers 
could  compare  prices  of  the  supply  system  with  the  cost  of  doing  repairs  on-base 
and,  by  selecting  the  alternative  that  cost  them  the  least,  they  would  also  select 
the  alternative  that  cost  the  Air  Force  the  least. 

Although  the  potential  also  exists  for  transfer  prices  to  help  decentralize  the 
second  type  of  decision  (decisions  affecting  the  number  of  malfunctions),  less  at¬ 
tention  has  been  paid  to  this.  This  is  possibly  because  operational  decisions  and 
force  structure  decisions  are  viewed  as  more  important;  thus,  decision-making 
authority  is  retained  by  central  authorities  to  a  larger  extent.  Certainly,  few  of 
these  decisions  are  made  by  commanders  of  individual  military  units.  However, 
operational  commands  certainly  influence  various  training  methods  and  force 
structure  decisions,  so  it  may  be  that  transfer  prices  may  also  create  better  incen¬ 
tives  for  these  decisions. 

Since  it  appears  that  the  main  intent  of  transfer  pricing  was  to  decentralize 
the  location  of  repair  decision,  and  since  the  major  focus  of  debate  has  been  on 
the  effects  of  transfer  pricing  on  this  decision,  we  focus  on  the  location  of  repair 
decision  in  this  paper.  However,  we  also  mention  effects  on  decisions  over  the 
number  of  malfunctions  when  these  effects  seem  important. 

The  new  transfer  pricing  system  was  not  fully  implemented  until  1993.  Fur¬ 
thermore,  we  suspect  that  insufficient  time  has  elapsed  to  observe  the  long-run 
response  of  military  units  to  this  system.  Nonetheless,  there  are  some  indica¬ 
tions  that  decision-making  behavior  may  be  responding  quite  dramatically  to  the 
new  system,  and  the  nature  of  the  response  appears  troubling  to  at  least  some 
observers.  In  particular,  it  appears  that  military  units  and  the  commands  above 
them  are  responding  to  this  price  system  by  attempting  to  shift  large  amounts  of 
repair  to  the  base  level  that  were  formerly  done  at  the  depot  level.  This  is  trou¬ 
bling,  because  according  to  analysis  it  has  done  itself,  the  Air  Force  believes  that 
many  of  these  repairs  should  have  been  performed  at  the  depot  level  in  order  to 
minimize  costs  to  the  Air  Force  as  a  whole.  See  Camm  and  Schulman  (1994)  and 
Glass  (1994)  for  a  discussion  of  this. 


Costs  of  the  Depot-Level  Reparables  System 

Table  3-1  presents  a  breakdown  of  the  costs  of  the  Air  Force  DLR  supply  sys¬ 
tem  for  FY94.  Approximately  half  (49  percent)  of  all  the  supply  system  costs  are 
incurred  at  the  repair  depot  level.  Another  23  percent  of  costs  are  incurred  to 
purchase  new  spares  to  replace  parts  that  are  beyond  repair.  The  remaining 
28  percent  of  costs  are  incurred  at  the  central  logistics  level. 

Table  3-2  presents  data  available  on  the  breakdown  of  costs  within  central 
logistics.  A  relatively  small  fraction  (6  percent)  of  central  logistics  costs  is  de¬ 
voted  to  transporting  goods.  A  similarly  small  fraction  (8  percent)  is  devoted  to 
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building  up  inventory  levels.7  The  remaining  86  percent  includes  costs  of  storing 
inventories  as  well  as  costs  of  managing  and  supervising  the  entire  supply  sys¬ 
tem. 


Table  3-1. 

Air  Force  DLR  Supply  System  Costs  for  FY94 


Item 

Amount 
($  millions) 

Percentage 
of  total 

Depot  repair 

1,659 

49 

Replacement 

766 

23 

Central  logistics 

966 

28 

Total 

3,391 

100 

Source:  Wallace  (1994). 


Table  3-2. 

Central  Logistics  Costs  for  FY94 


Item 

Amount 
($  millions) 

Percentage 
of  total 

Transportation 

62 

6 

Inventory  buildup 

82 

8 

Other 

822 

86 

Total 

966 

100 

Source:  Wallace  (1994). 


Table  3-3  presents  another  way  of  viewing  supply  system  costs.  As  dis¬ 
cussed  above,  the  supply  system  performs  two  different  tasks  for  military  units, 
inventory  maintenance  and  repair/ replacement.  The  cost  elements  in  Tables  3-1 
and  3-2  of  depot  repair,  replacement,  and  transportation  can  all  be  thought  of  as 
costs  directly  incurred  to  support  the  repair/replacement  function.  These  are 
probably  the  only  significant  such  cost  elements.8  From  Tables  3-1  and  3-2,  the 
sum  of  these  three  cost  elements  is  $2,487  million,  or  73  percent  of  total  supply 
system  costs.  The  remaining  27  percent  of  costs  consists  of  some  costs  that  can 
be  directly  associated  with  only  providing  access  to  inventories  (such  as  the  cost 
of  inventory  build-up)  and  some  costs  that  support  both  activities.  Although  no 

7  The  initial  complement  of  spares  is  provided  free  to  central  logistics  as  part  of  the 
initial  procurement.  However,  it  often  turns  out  that,  due  to  unexpectedly  high  failure 
rates  in  some  components,  the  inventories  of  some  components  must  be  increased. 

8  It  may  be  that  some  central  logistics  personnel  could  be  unambiguously  classified  as 
supporting  only  repair/replacement  and  access  to  inventories,  but  this  is  likely  to  be  very 
small. 
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complete  breakdown  is  available,  we  suspect  that  the  majority  of  these  costs  are 
administrative  costs  that  support  both  activities. 


Table  3-3. 

Air  Force  DLR  Supply  System  Costs  for  FY94 


Amount 

Percentage 

Item 

($  millions) 

of  total 

Direct  costs  of  repair/replacement 

2,487 

73 

Other 

904 

27 

Total 

3,391 

100 

Source:  Wallace  (1994). 
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Chapter  4 


Costs  of  Nonmarketed  Outputs 
and  Fixed  Costs 

Access  to  Inventories 

The  supply  system  provides  two  conceptually  separate  outputs  to  military 
units,  inventory  maintenance,  and  repair/replacement.  Only 
repair/ replacement  is  treated  as  a  marketed  output.  Thus,  under  the  break-even 
principle,  all  of  the  costs  of  inventory  maintenance  are  allocated  to 
repair/ replacement.  This  creates  a  set  of  incentives  for  military  units  that  is 
clearly  incorrect.  Regardless  of  where  repair  occurs,  a  military  unit  always  relies 
on  the  supply  system  for  access  to  an  inventory  of  functioning  spares  to  replace 
the  malfunctioning  component  while  it  is  repaired.  Under  the  current  system, 
costs  of  the  entire  supply  system  are  allocated  to  repair.  Thus,  a  military  unit  is 
essentially  told  that  if  it  decides  to  perform  a  repair  on  base,  it  can  have  access  to 
inventories  for  free.  However,  if  it  decides  to  ask  the  supply  system  for  repair,  it 
must  pay  for  both  repair  and  the  entire  cost  of  maintaining  access  to  inventories. 

The  result  is  that  military  units  will  quite  rationally  choose  to  do  repairs  on-base 
even  when  the  repairs  could  be  more  cheaply  accomplished  at  the  depot. 

From  Table  3-3,  the  cost  element  "central  logistics  costs  excluding  transpor¬ 
tation"  (i.e.,  "Other")  equals  $904  million  or  27  percent  of  total  costs.  A  clear  im¬ 
provement  over  the  current  system  would  be  to  allocate  none  of  this  cost  element 
to  repair/  replacement.  Some  of  the  costs  within  this  element  are  variable  costs 
of  inventory  maintenance.  The  rest  of  them  are  largely  administrative  infrastruc¬ 
ture  costs  that  support  both  functions  and  that  are  probably  almost  completely 
fixed  with  respect  to  variations  in  the  supply  of  repair/replacement. 

Recommendation  #1;  Central  logistics  costs  other  than  transportation  costs 
should  not  be  allocated  to  repair/replacement  for  purposes  of  creating  prices 
for  repair/replacement. 

Table  3-3  shows  that  this  would  cause  repair/ replacement  prices  to  fall  by 
27  percent.  This  is  a  significant  price  drop. 

Of  course,  it  is  likely  that  a  small  fraction  of  the  excluded  costs  are  actually 
variable  with  respect  to  repair/ replacement.  If  significant,  such  cost  elements 
could  be  separately  identified  at  relatively  low  cost,  it  would  be  worth  treating 
them  separately.  However,  inability  to  achieve  100  percent  accuracy  is  no  excuse 
for  inaction.  Under  current  practice,  the  Air  Force  is  essentially  "guessing"  that 
100  percent  of  these  costs  are  variable  with  respect  to  repair/replacement.  The 
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guess  that  0  percent  of  these  costs  are  variable  is  quite  clearly  more  accurate  by 
an  order  of  magnitude. 


Charging  for  Access  to  Inventories 

Having  decided  not  to  allocate  $904  million  of  costs  to  repair/ replacement, 
the  next  obvious  question  concerns  who  should  pay  for  this  cost.  The  obvious 
first  alternative  to  consider  is  to  recover  it  by  charging  for  access  to  inventories. 

It  would  be  very  straightforward  to  alter  current  pricing  practices  to  implement 
such  a  plan.  The  price  of  a  repair/ replacement  for  DLR  type  i,  denoted  by  pif 
could  be  calculated  just  as  it  is  now,  only  the  $904  million  in  central  logistics 
costs  would  not  be  included.  Then,  a  new  set  of  n  prices  denoted  by  q{  for 
i  8  {I,. .  ,,n }  would  be  calculated,  where  q{  denotes  the  price  of  access  to  invento¬ 
ries  for  DLR  type  i.  Just  as  now,  when  it  withdraws  a  functioning  spare  from 
central  logistics,  a  military  unit  would  pay  the  standard  price,  s;.  However, 
when  it  returns  a  functioning  DLR,  it  would  only  receive  st  -  q{  from  central  logis¬ 
tics.  When  it  returns  a  broken  DLR,  it  would  receive  s,  -  qt  -  pi  dollars.  Thus,  the 
net  price  paid  to  central  logistics  would  be  qt  when  the  military  unit  did  the  re¬ 
pair  on-base  and  qt  +  p,  when  the  military  unit  asks  for  a  repair/  replacement. 

If  it  was  thought  desirable,  one  could  fully  allocate  the  $904  million  of  cen¬ 
tral  logistics  costs  to  the  n  products  "access  to  inventories  for  DLR  type  i"  and 
thus  fully  recover  the  $904  million  through  this  means.  Of  course,  the  logic  of 
marginal  cost  pricing  applies  equally  well  to  determining  qt  as  to  p,-.  The  eco¬ 
nomic  function  of  qt  is  to  correctly  communicate  information  about  the  cost  of 
providing  access  to  inventories,  because  this  cost  is  relevant  to  determining  deci¬ 
sions  that  affect  the  number  of  malfunctions  that  occur.1  Therefore,  qt  should  be 
set  equal  to  the  marginal  cost  of  the  supply  system  of  providing  access  to  inven¬ 
tories.  This  is  the  marginal  cost  to  the  supply  system  of  dealing  with  an  addi¬ 
tional  malfunction  that  is  repaired  on-base. 

It  is  clear  that  this  cost  is  not  exactly  equal  to  zero.  Asking  for  one  more  ac¬ 
cess  to  inventories  creates  some  variable  costs  of  processing  the  transaction,  and 
also,  in  theory,  means  that  the  optimal  level  of  inventory  holdings  should  be 
larger.  However,  we  suspect  that  many,  and  perhaps  nearly  all,  of  central  logis¬ 
tics  costs  are  fixed  with  respect  to  providing  additional  access  to  inventories. 

This  issue  obviously  needs  to  be  empirically  investigated.  However,  without 
further  empirical  study,  our  tentative  recommendation  is  that  qt  ought  to  be  set 
equal  to  zero  (i.e.,  access  to  inventories  should  remain  a  nonmarketed  good). 

This  is  because  its  marginal  cost  is  probably  close  to  zero,  and  considerable  trans¬ 
actions  costs  would  be  avoided  by  not  introducing  another  set  of  marketed 
goods. 


1  Notice  that,  while  p,  affects  both  types  of  user  decisions  (location  of  repair  and  num¬ 
ber  of  malfunctions),  q,  only  affects  decisions  about  the  number  of  malfunctions.  The  lo¬ 
cation  of  repair  decision  is  made  after  a  malfunction  has  occurred.  Thus  qi  will  be  paid 
for  access  to  inventories  regardless  of  where  repair  occurs. 
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Recommendation  #2:  Do  not  establish  a  price  for  access  to  inventories  unless 
further  investigation  suggests  that  there  are  significant  identifiable  cost  ele¬ 
ments  within  this  group  that  vary  directly  with  providing  access  to  invento¬ 
ries.  In  that  case ,  a  set  of  prices  for  access  to  inventories  could  be  established 
as  suggested  above  to  recover  these  costs. 


Prior  Year  Losses  and  Gains 

Under  the  break-even  principle,  prices  for  a  given  fiscal  year  are  set  in  ad¬ 
vance  so  that  estimated  revenue  equals  estimated  cost.  However,  unanticipated 
fluctuations  in  demand  or  input  prices  may  cause  actual  ex-post  revenue  to  dif¬ 
fer  from  actual  ex-post  cost.  The  procedure  currently  followed  is  to  recover  last 
year's  loss  or  disgorge  last  year's  profit  by  treating  last  year's  loss  (profit)  as  a 
fixed  cost  (which  may  be  negative)  and  allocating  it  to  all  this  year's  products. 
Thus,  from  the  perspective  of  this  paper,  this  practice  simply  creates  another 
fixed  cost  and  this  cost  should  not  be  included  in  prices  for  the  same  reasons  as 
any  other  fixed  cost  should  not  be. 

Recommendation  #3:  Adjustments  to  current  prices  to  account  for  prior  year 
losses  and  gains  should  be  treated  as  fixed  costs  and  not  allocated  to  products 
for  the  purposes  of  determining  prices. 

Thus  far,  the  supply  system  for  DLRs  has  generally  earned  a  fairly  substan¬ 
tial  loss.  For  example,  in  FY94,  the  prior  year  loss  that  was  recovered  was 
$191  million  [Wallace  (1994)],  which  is  approximately  10  percent  of  supply  sys¬ 
tem  costs  for  FY94.  Thus,  in  FY94,  the  average  price  of  a  repair  was  10  percent 
too  high  due  to  the  inclusions  of  this  fixed  cost  in  prices.  This  is  a  significant  dis¬ 
tortion. 


Other  Nonmarketed  Outputs  and  Fixed  Costs 

The  other  major  possible  nonmarketed  output  of  the  supply  system  is  the 
output  of  wartime  capability  and  capacity.  The  concept  is  quite  simple.  It  is  un¬ 
likely  that  the  supply  system  is  designed  to  provide  peacetime  repairs  at  the  low¬ 
est  possible  cost.  The  system  is  much  larger  and  more  elaborate  than  it  needs  to 
be  in  order  to  be  able  to  meet  peacetime  needs.  The  current  system  does  not  ex¬ 
plicitly  recognize  an  output  called  wartime  capacity.  Thus,  all  of  these  costs  are 
allocated  to  peacetime  repairs. 

Also,  there  may  well  be  fixed  costs  at  both  the  central  logistics  and  depot 
level  due  to  economies  of  scale  and  scope. 

With  regard  to  central  logistics  costs,  the  previous  parts  of  this  section  have 
already  recommended  that  all  of  these  be  treated  as  fixed  costs.  The  two  points 
above  provide  extra  support  for  this  recommendation. 
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With  regard  to  depot-level  costs,  it  is  less  clear  how  to  proceed.  It  is  unlikely 
that  it  would  be  possible  to  directly  calculate  the  costs  of  wartime  capacity  or 
fixed  costs  due  to  economies  of  scale  and  scope  at  the  depot  level.  The  Air  Force 
should  continue  allocating  all  depot-level  costs  to  products  for  the  time  being. 
The  desirability  of  the  recommended  changes  is  much  more  clear  and  obvious 
than  the  desirability  of  attempting  to  identify  cost  elements  at  the  depot  level 
that  should  not  be  allocated.  After  the  system  has  had  time  to  equilibrate  in  re¬ 
sponse  to  these  changes,  the  Air  Force  could  perhaps  return  to  this  question. 

Recommendation  #4:  For  the  time  being,  costs  at  the  maintenance  depots 
should  continue  to  be  fully  allocated  to  products  for  the  purposes  of  creating 
prices. 


Paying  For  Fixed  Costs 

According  to  the  recommendations  above,  all  central  logistics  costs  except 
for  transportation  costs,  should  be  treated  as  fixed  costs.  This  is  also  the  case  for 
cost  elements  associated  with  adjustments  for  prior  year  losses  or  gains.  It  is  also 
possible  that  the  Air  Force  might  eventually  choose  to  treat  some  elements  of  de¬ 
pot  repair  cost  as  fixed.  If  these  costs  are  not  recovered  through  prices,  how 
should  they  be  recovered? 

One  option  is  to  abandon  the  practice  of  funding  central  logistics  through 
payments  from  users.  The  Air  Force  could  return  to  the  old  practice  of  funding 
central  logistics  through  direct  appropriations.  Under  this  option,  central  logis¬ 
tics  would  be  removed  from  DBOF.  Under  the  second  option,  users  would  con¬ 
tinue  to  pay  for  the  services  of  central  logistics  and  thus  it  would  remain  a  part  of 
DBOF.  They  would  do  this  by  being  charged  fixed  annual  fees  by  central  logis¬ 
tics  that  did  not  depend  on  their  use  of  repair/ replacement  services.  The  sim¬ 
plest  alternative  would  be  to  have  the  single  central  authority  in  the  Air  Force 
that  is  responsible  for  all  operations  to  pay  a  single  annual  fee.  It  might  be  possi¬ 
ble  to  charge  some  fees  at  lower  levels  of  the  organization.  For  example,  some 
costs  might  be  clearly  specific  to  a  particular  type  of  DLR  and  a  single  command 
may  be  the  sole  or  major  user  of  that  particular  type  of  DLR.  Then,  the  command 
could  be  directly  charged  for  these  fixed  costs. 

Both  of  these  alternatives  would  have  the  same  impact  on  decisions  of  mili¬ 
tary  units  and  thus,  from  the  perspective  of  issues  analyzed  in  this  paper,  are 
identical.  However,  along  some  other  dimensions,  these  alternatives  might  have 
quite  different  impacts.  Funding  central  logistics  through  DBOF  has  at  least  two 
effects.  First,  money  that  an  agency  receives  as  revenues  from  sales  is  in  a  sense 
"laundered."  Many  of  the  normal  restrictions  involving  use  of  appropriated 
funds  no  longer  apply  and  the  spending  agency  has  much  more  freedom  to  use 
the  funds  for  different  purposes.  Second,  it  is  also  alleged  that  DoD  controllers 
gain  some  extra  leverage  over  funds  in  DBOF  due  to  the  responsibilities  they  are 
assigned  for  "cash  management."  Whether  these  effects  are  good  or  bad 
depends  on  who  you  talk  to.  Individuals  within  central  logistics  often  speak 
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highly  of  the  first  effect.2  Individuals  within  DoD's  Comptroller's  Office  are  un¬ 
doubtedly  enthusiastic  about  the  second  effect. 

This  paper  does  not  attempt  to  analyze  the  issue  of  whether  it  is  desirable  to 
retain  central  logistics  within  DBOF.  The  main  point  of  this  paper,  with  respect 
to  this  issue  is  that  it  is  completely  separable  from  the  issue  of  whether  central  lo¬ 
gistics  should  be  funded  through  prices  charged  for  repairs.  It  is  possible  to 
fund  central  logistics  through  other  types  of  user  charges  and  retain  central  logis¬ 
tics  within  DBOF.  Since  this  involves  the  smallest  change  from  current  practice, 
we  recommend  this  change.  However,  it  would  also  be  possible  to  remove  cen¬ 
tral  logistics  from  DBOF  if  this  was  thought  to  be  of  independent  value. 

Recommendation  #5:  Central  logistics  and  adjustments  for  prior  year  losses 
and  gains  should  be  funded  by  users  through  direct  annual  fees  charged  to 
higher  levels  of  the  organization  within  the  Air  Force.  These  fees  should  not 
depend  on  consumption  of  repair/replacement  services. 


2  One  such  official  told  the  author  that  this  was  the  main  advantage  of  DBOF.  As  an 
example,  he  cited  cases  where  his  agency  chose  to  spend  money  on  R&D  to  redesign  a 
part  to  save  future  repair  expenses.  Such  a  fund-shifting  activity  would  be  difficult  or 
impossible  under  the  normal  appropriations  process. 
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Chapter  5 

Further  Recommendations 


Distinguishing  Between  Repair  and  Replacement 

Under  the  current  system,  for  a  given  type  of  DLR,  a  military  unit  is  charged 
the  same  price  for  a  repair  as  a  replacement.1  The  actual  cost  of  a  repair  is,  on  av¬ 
erage,  much  lower  than  the  cost  of  a  new  component.  For  example,  Camm  and 
Schulman  (1994,  Table  1)  report  that  for  the  seven  major  DLRs  on  the  F-16  air¬ 
craft,  the  average  repair  cost  was  only  4  percent  of  the  average  replacement  cost 
(i.e.,  buying  a  new  component  cost  twenty  five  times  as  much  as  the  typical  re¬ 
pair).  This  is  not  surprising  in  light  of  everyday  experience  with  automobiles.  A 
new  car  may  cost  $20,000.  Four  percent  of  this  is  $800. 

Under  the  current  system,  the  supply  system  charges  a  single  price  for 
repair/  replacement  so  that  it  breaks  even  on  average.  According  to  Table  3-1,  re¬ 
placement  costs  are  23  percent  of  supply  system  costs.  Thus,  repair  prices  would 
be  reduced  by  approximately  23  percent  if  replacement  costs  were  not  allocated 
to  them.  This  is  a  significant  price  drop. 

How  should  replacement  costs  be  recovered?  Straightforward  application  of 
marginal  cost  pricing  (Principle  #3)  suggests  that  two  separate  prices  should  be 
charged.  Let  c  d  and  c”  denote,  respectively,  the  marginal  cost  of  a  depot  repair 
and  new  replacement  for  DLR  type  i.  Then,  a  military  unit  should  be  charged  c  d 
if  the  unit  it  turns  in  can  be  repaired,  and  c,n  if  the  unit  needs  to  be  replaced. 

The  major  benefit  to  this  pricing  change  would  be  caused  by  the  drop  in 
prices  by  approximately  23  percent.  This  would  have  a  significant  impact  on  the 
location  of  repair  decision.  The  rise  in  price  for  replacements  would  have  no  ef¬ 
fect  on  the  location  of  repair  decision  since  the  base  has  no  choice  but  to  return  a 
unit  that  is  beyond  repair.  Therefore,  it  is  not  as  important  that  price  of  replace¬ 
ment  be  raised  to  the  marginal  cost  of  replacement.  The  only  user  decisions  that 
are  significantly  affected  by  the  marginal  cost  of  replacement  are  force  structure 
decisions.  That  is,  doubling  the  number  of  aircraft  will  probably  double  replace¬ 
ment  costs;  prices  should  be  set  so  users  are  aware  of  this.  Charging  a  military 
unit  the  marginal  cost  of  a  replacement  when  a  replacement  is  necessary  is  cer¬ 
tainly  one  way  to  accomplish  this.  However,  it  has  the  disadvantage  of  introduc¬ 
ing  a  considerable  amount  of  uncertainty  into  a  military  unit's  budget  forecasts. 

A  simple  alternative  pricing  method  that  preserves  incentives  for  force  structure 
planning,  but  does  not  induce  uncertainty  at  the  military  unit  level,  would  be  to 


1  For  the  purposes  of  this  section,  assume  that  all  repairs  for  a  particular  type  of  DLR 
cost  the  same.  The  next  section  will  discuss  how  prices  need  to  be  altered  to  reflect  the 
fact  the  cost  of  repair  may  vary  significantly  from  item  to  item  within  the  same  type  of 
DLR. 
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charge  military  units  a  fixed  annual  fee  per  employed  DLR  to  cover  expected  re¬ 
placement  costs.  Thus,  a  military  unit  employing  twice  as  many  aircraft  would 
pay  twice  as  high  an  annual  replacement  fee.2 

Recommendation  #6:  A  military  unit  should  be  charged  the  marginal  cost  of  a 
repair  whether  the  unit  it  submits  is  repaired  or  condemned.  For  each  type  of 
DLR,  the  excess  of  condemnation  costs  over  revenues  collected  for  condemned 
units  should  be  aggregated  in  a  single  pool  and  charged  as  an  annual  fee  to  us¬ 
ers  of  that  DLR.  One  method  would  be  to  charge  in  proportion  to  the  number 
of  such  DLRs  they  deploy. 


Distinguishing  Between  Degrees 
of  Difficulty  of  Repair 

The  supply  system  has  set  a  single  repair  price  for  each  DLR  type  that  does 
not  vary  according  to  the  nature  of  the  malfunction  of  the  DLR.  Thus,  the  supply 
system  charges  the  same  price  for  easy  repairs  as  for  difficult  repairs.  The  com¬ 
pletely  unsurprising  result  of  this  has  been  that  military  units  have  begun  to  per¬ 
form  repairs  of  below  average  difficulty  on  base,  even  if  they  could  be  performed 
more  cheaply  at  the  depot.  The  reason  is  that  the  supply  system  does  not  offer  to 
do  the  easy  repair  for  a  price  equal  to  the  actual  cost  of  performing  the  easy  re¬ 
pair.  It  sets  a  much  higher  price  equal  to  its  cost  of  performing  a  more  difficult 
repair. 

We  suspect  that  part  of  what  we  have  been  observing  over  the  past  two  or 
three  years  is  a  series  of  initial  iterations  toward  a  new  long-run  equilibrium  that 
may  be  much  worse  than  what  has  been  seen  so  far.  In  its  first  year  of  operation, 
the  supply  system  set  an  average  price  for  repair  under  the  assumption  that  it 
would  continue  to  do  the  same  types  of  repairs  as  in  past  years.  The  unpleasant 
surprise  it  received  was  that  many  of  the  easy  repairs  migrated  over  to  the  bases, 
resulting  in  a  higher  average  cost  of  repair  than  anticipated.  Thus,  in  year  two, 
the  supply  system  set  new  higher  prices  to  reflect  last  year's  unpleasant  surprise. 
Of  course,  the  result  of  higher  prices  in  year  two  was  a  new,  unpleasant  surprise. 
Even  more  easy  repairs  migrated  over  to  the  bases,  which  caused  the  average 
cost  of  a  depot  repair  to  become  even  higher.  This  will  cause  a  new  price  adjust¬ 
ment,  which  will  induce  a  new  migration,  and  so  on.  Where  this  process  will 
equilibrate  is  not  yet  clear. 

Camm  and  Schulman  (1994)  discuss  an  interesting  example  of  distorted 
decision-making  due  to  this  practice.  When  a  component  on  an  aircraft  malfunc¬ 
tions  and  is  removed  from  the  aircraft,  typically  a  two-step  procedure  is  fol¬ 
lowed.  First,  using  various  test  equipment,  technicians  attempt  to  "duplicate" 
the  malfunction.  If  they  cannot  duplicate  the  malfunction  (i.e.,  the  component 
now  appears  to  work  properly),  then  it  is  simply  returned  to  the  inventory  of 

2  Another  alternative  would  be  to  directly  charge  each  command  for  actual  condem¬ 
nations  incurred  by  military  units  controlled  by  that  command.  This  would  have  the  ad¬ 
vantage  of  correctly  incentivizing  training  intensity  decisions,  if  these  prove  to  affect  the 
condemnation  rate. 
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functioning  components.  If  the  component  malfunctions  in  the  test,  then  techni¬ 
cians  go  on  to  try  to  repair  it.  Thus,  at  a  very  basic  level,  we  can  divide  repair  ac¬ 
tions  into  two  categories  —  "inspect  only"  and  "inspect  and  repair." 

Under  the  current  practice  of  charging  a  single  price  for  all  DLRs  of  a  given 
type,  the  same  price  is  charged  for  an  "inspection  only"  as  for  a  "repair  and  in¬ 
spection."  A  price  is  chosen  so  that  the  depot  makes  a  profit  on  an  "inspection 
only"  and  a  loss  an  "inspection  and  repair,"  but  breaks  even  over-all.  Faced 
with  these  prices,  military  units  have  responded  by  attempting  to  do  all  of  their 
inspections  on-base  and  then  only  sending  units  for  repair  when  the  malfunction 
can  be  duplicated.  Camm  and  Schulman  (1994)  argue  that,  from  the  perspective 
of  the  Air  Force  as  a  whole,  it  is  actually  often  cheaper  for  inspections  to  occur  at 
the  depot. 

Another  distortion  that  seems  to  routinely  occur  is  the  creation  of  "ex¬ 
tremely  broken"  components.  Under  the  current  system,  a  user  is  charged  the 
same  price  for  turning  in  a  component  with  multiple  malfunctions  as  for  turning 
in  a  component  with  a  single  malfunction.  In  this  case,  it  makes  sense  for  mili¬ 
tary  units  to  devote  considerable  on-base  resources  to  trading  parts  among  bro¬ 
ken  components,  so  as  to  turn  two  broken  components  each  with  one 
malfunction,  into  one  broken  component  with  two  malfunctions  and  one  func¬ 
tioning  component.  By  so  doing,  the  unit  halves  its  payment  to  the  supply  sys¬ 
tem.  However,  this  activity  saves  no  money  at  the  supply  system  level,  and  it 
may  result  in  significant  costs  at  the  base  level.3 

In  order  to  avoid  these  problems,  the  Air  Force  should  invest  in  better  infor¬ 
mation  systems  that  would  allow  it  to  keep  track  of  the  nature  of  repairs  per¬ 
formed  on  particular  components.  This  information  could  be  used  to  determine 
the  price  that  is  charged  for  repair.  It  would  not  be  necessary  to  allocate  every 
cost  at  the  depot  level  to  a  particular  repair  of  a  particular  DLR  and  literally 
charge  the  ex-post  accounting  cost  for  each  repair.  Significant  improvements 
could  be  achieved  by  dividing  the  repair  of  a  component  into  different,  broad 
types  of  repairs  and  charging  a  price  for  repair  that  depends  on  the  type  of  repair 
actually  done. 

Recommendation  #7:  Prices  charged  for  repair  should  depend  on  the  difficulty 

of  the  required  repair. 


Excess  Supply  of  Inventories 

Because  of  the  massive  force  reductions  currently  underway,  the  Air  Force  is 
currently  in  the  position  that  it  has  excess  inventories  of  some  components.  In 
some  cases,  the  Air  Force  actually  owns  sufficient  inventories  to  supply  all  fore¬ 
seeable  demand  without  ever  repairing  another  part  or  purchasing  another  new 
part.  In  this  case,  the  component  is  said  to  be  in  "permanent  excess  supply"  or 

3  It  may  be  that  the  supply  system  saves  some  money  by  having  to  supply  only  one 
"access  to  inventory"  instead  of  two.  If  this  is  true,  then  this  should  be  reflected  by  intro¬ 
ducing  a  price  of  inventory  access,  qt,  as  described  in  Chapter  4. 
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"long  supply."  In  other  cases,  the  Air  Force  will  eventually  have  to  begin  replac¬ 
ing  or  repairing  broken  components.  Such  components  are  said  to  be  in  "tempo¬ 
rary  excess  supply." 

The  current  practice  of  the  Air  Force  is  to  have  the  supply  system  charge  a 
price  equal  to  the  cost  that  would  be  incurred  if  the  unit  was  repaired  immedi¬ 
ately  [Glass  (1994)].  To  understand  the  problem  with  this  practice,  consider  the 
simplest  case  of  an  item  in  long  supply.  Suppose  that  the  cost  of  a  depot  repair  is 
$5,000,  and  the  cost  of  an  on-base  repair  is  $4,800.  A  military  unit  breaks  a  com¬ 
ponent.  What  should  occur?  Since  the  item  is  in  permanent  excess  supply,  the 
marginal  cost  to  central  logistics  of  providing  the  user  with  a  functioning  compo¬ 
nent  is  actually  zero.  Therefore,  the  correct  decision  is  for  the  military  unit  to 
turn  in  its  broken  component  to  central  logistics,  for  central  logistics  to  issue  a 
functioning  component  from  inventory,  and  for  the  broken  component  to  never 
be  repaired.  Suppose  that  central  logistics  sets  a  price  equal  to  $5,000  (as  is  cur¬ 
rent  practice).  The  military  unit  would  then,  quite  rationally,  decide  to  repair  the 
unit  on-base  for  $4,800,  since  this  is  less  expensive  than  ordering  a  repair  from 
the  depot.  Thus,  the  distortion  that  occurs  is  that  military  units  will  potentially 
repair  units  on  base  when  the  optimal  policy  is  that  no  repairs  should  be  done 
anywhere. 

As  usual,  the  solution  to  this  problem  lies  in  setting  price  equal  to  marginal 
cost.  In  the  case  of  a  component  in  long  supply,  the  marginal  cost  of  repair  is 
zero,  so  the  price  of  repair  should  be  set  equal  to  zero.  In  the  example  above,  a 
price  of  zero  induces  the  military  unit  to  correctly  perceive  that  repairing  the  unit 
on  base  would  cost  the  Air  Force  as  a  whole  $4,800. 

More  generally,  consider  a  case  where  there  are  t  years  of  excess  supply 
available.  Suppose  that  c  is  the  repair  cost  of  the  component.  Then,  the  effect  of 
turning  in  an  extra  broken  component  today  is  that  t  years  from  now,  the  supply 
system  will  have  to  perform  one  more  repair.  That  is,  t  years  from  now,  the  sup¬ 
ply  system  will  spend  c  more  dollars.  Let  r  be  the  appropriate  interest  rate  that 
the  government  should  use  for  discounted  present  value  calculations.4  Then  the 
cost  to  the  supply  system  of  receiving  one  more  broken  unit  today  is 

c/(l+r)*. 

This  rule  is  very  intuitive.  For  an  item  that  is  not  in  excess  supply,  t  equals 
zero,  so  the  price  should  be  c.  For  an  item  in  permanent  excess  supply,  the  price 
should  be  zero.  As  the  number  of  years  of  excess  supply  grows  from  zero  to  in¬ 
finity,  the  price  drops  from  c  to  zero. 


4  Various  theoretical  and  practical  solutions  exist  for  determining  such  an  interest 
rate. 
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It  would  be  fairly  simple  to  implement  the  correct  pricing  rule  in  this  case. 
Central  logistics  should  simply  estimate  the  number  of  years  of  excess  supply 
that  it  has  on  hand  and  then  charge  a  price  equal  to  the  discounted  repair  cost.5 
Note  that  such  a  system  would  cause  the  supply  system  as  a  whole  to  earn  a 
profit  for  items  in  temporary  excess  supply.  If  it  was  desired,  one  could  elimi¬ 
nate  this  profit  by  lowering  the  charge  for  fixed  costs  by  the  amount  of  profit  ex¬ 
pected  to  be  earned. 

Recommendation  #8:  For  items  in  temporary  excess  supply,  the  repair  price 
should  be  discounted  by  the  number  of  years  of  excess  supply.  For  items  in  per¬ 
manent  excess  supply,  the  repair  price  should  be  zero.  Profits  earned  on  items 
in  temporary  excess  supply  could  be  refunded  by  lowering  the  annual  fee 
charged  for  fixed  costs. 


Nonfungible  Budget  Categories 


Military  units  do  not  receive  a  single  budget  total  that  they  can  allocate  as 
they  wish  between  alternatives.  Rather,  resources  are  allocated  to  them  in  differ¬ 
ent  categories,  and  they  are  not  free  to  move  funds  across  categories.  Camm  and 
Shulman  (1994)  have  quite  correctly  pointed  out  that  the  implications  of  this  for 
the  effects  of  transfer  pricing  on  decision-making  need  to  be  considered.  In  this 
section,  we  begin  by  explaining  the  basic  issue  that  raises  concern.  Then  we  ar¬ 
gue  that  this  does  not  appear  to  create  a  significant  problem. 

A  military  unit  receives  a  budget  allocation  for  operation  and  maintenance 
(O&M)  as  well  as  an  allocation  of  military  manpower.  Resources  are  not  fungi¬ 
ble  across  these  categories.  That  is,  there  is  no  way  for  a  commander  to  return  a 
few  military  personnel  and  receive  their  salaries  as  part  of  his  O&M  budget.  It  is 
widely  accepted  in  military  circles  (although  the  reasons  for  this  are  not  well  un¬ 
derstood)  that  commanders  of  military  units  are  almost  always  in  a  position 
where  the  opportunity  cost  of  military  manpower  is  much  less  than  the  opportu¬ 
nity  cost  of  O&M  funds.  That  is,  generally  speaking,  a  military  commander 
would  be  willing  to  trade  military  manpower  resources  for  O&M  dollars  if  he 
were  allowed  to  do  so. 

From  the  viewpoint  of  a  military  unit,  the  decision  to  perform  more  repairs 
on-base  and  to  ask  for  fewer  depot-level  repairs  involves  a  substitution  of  mili¬ 
tary  manpower  resources  for  O&M  resources.  That  is,  by  doing  one  more  repair 
on  base,  the  military  unit  uses  more  of  its  military  manpower  to  perform  the  re¬ 
pair,  but  saves  the  O&M  money  that  it  would  have  paid  to  the  supply  system. 

As  discussed  in  Chapter  3,  the  outcome  of  introducing  transfer  prices  for 
DLRs  appears  to  be  that  more  repairs  are  being  done  on  base  and  that  perhaps 
"too  many"  repairs  are  being  done  on  base  relative  to  what  would  be  cost 


5  Note  that  changes  in  price  may  well  affect  current  demand,  which  in  turn  will  affect 
the  number  of  years  of  excess  supply.  Therefore,  in  some  cases,  the  price  may  have  to  it¬ 
erate  through  a  number  of  adjustments  before  an  equilibrium  is  reached.  However,  this 
should  not  pose  any  particular  problem. 
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minimizing  for  the  Air  Force  as  a  whole.  Of  course,  one  explanation  for  this  inef¬ 
ficiency  is  the  existence  of  the  major  pricing  errors  described  in  previous  sec¬ 
tions.  However,  one  troubling  aspect  of  this  behavior  regards  its  relationship  to 
the  existence  of  nonfungible  budget  categories.  In  a  sense,  it  seems  that  military 
units  are  taking  advantage  of  transfer  prices  to  essentially  do  what  they  could 
not  do  directly  (i.e.,  to  convert  military  manpower  resources  into  O&M  funding). 

Consider  the  following  example:  Suppose  that  the  commander  of  a  military 
unit  has  excess  military  manpower  for  which  he  has  no  good  use.  Suppose  that 
he  can  use  $100,000  worth  of  this  manpower  to  do  on-base  repairs  or  spend 
$10,000  in  O&M  funds  and  have  the  repairs  done  at  the  depot.  From  the  com¬ 
mander's  perspective,  the  opportunity  cost  of  the  manpower  resources  is  zero. 
Therefore,  he  would  rationally  choose  to  do  the  repairs  on  base  and  save  $10,000 
worth  of  O&M  funds  that  have  many  good  alternate  uses.  Thus,  transfer  pricing 
essentially  allows  the  unit  commander  to  trade  $100,000  worth  of  manpower  re¬ 
sources  for  $10,000  worth  of  O&M  funds. 

This  behavior  certainly  raises  the  question  of  whether  transfer  pricing  at 
marginal  cost  will  induce  military  units  to  make  efficient  decisions.  Instead  of 
making  efficient  decisions,  they  may  simply  perform  as  many  repairs  on  base  as 
possible  to  essentially  circumvent  the  restriction  that  manpower  resources  can¬ 
not  be  traded  for  O&M  resources. 

The  main  point  of  this  section  is  to  argue  that  the  issue  of  whether  non- 
fungibility  across  budget  categories  induces  users  to  make  distorted  decisions  is 
actually  more  subtle  than  the  reasoning  above  suggests.  All  of  the  behavior  de¬ 
scribed  above  may  in  fact  be  perfectly  consistent  with  transfer  prices  working 
perfectly. 

Consider  the  example  described  above  where  the  military  unit  essentially 
trades  $100,000  worth  of  manpower  resources  for  $10,000  worth  of  O&M  dollars. 
There  are  really  two  separate  decisions  that  the  government,  as  a  whole,  had  to 
make  in  this  case: 

♦  Decision  #1:  How  many  military  manpower  resources  and  how  much  O&M 

funding  should  the  military  unit  be  given? 

♦  Decision  #2;  Given  the  result  of  Decision  #1,  how  much  repair  should  be 

performed  on  base  by  military  manpower? 

The  important  point  to  note  is  that  the  military  unit  was  making  Decision  #2 
and  not  Decision  #1.  In  all  likelihood,  the  military  unit  made  the  correct  choice 
for  Decision  #2  from  the  perspective  of  the  Air  Force  as  a  whole.  Given  that 
Decision  #1  had  been  made,  and  that  the  military  unit  was  given  such  large  lev¬ 
els  of  manpower  resources,  the  opportunity  cost  to  the  Air  Force  of  using  these 
resources  for  on-base  repair  was  probably  zero,  just  as  the  military  unit  per¬ 
ceived  it  to  be.  That  is,  given  that  the  personnel  are  stationed  at  the  base  and 
paid  and  housed  there,  it  would  cost  the  Air  Force  as  a  whole  nothing  to  have 
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the  personnel  perform  on-base  repairs.  Therefore,  the  military  unit  actually 
made  Decision  #2  correctly. 

The  real  issue  being  raised  is  that  higher  authorities  within  Congress  or  the 
Air  Force  may  have  made  Decision  #1  inefficiently.  But  this  is  not  the  decision 
that  transfer  pricing  is  supposed  to  support.  Given  the  answer  to  Decision  #1, 
the  goal  of  transfer  pricing  is  to  have  the  military  unit  make  Decision  #2  cor¬ 
rectly.  Transfer  pricing  at  marginal  cost  accomplishes  this. 

Furthermore,  it  is  not  necessarily  clear  that  a  mistake  has  been  made  in  Deci¬ 
sion  #1.  For  example,  it  is  possible  that  the  military  unit  is  given  these  man¬ 
power  resources  so  that  wartime  capability  is  available.  Given  that  military 
manpower  must  be  in  place  for  wartime  capability,  the  marginal  cost  of  using 
this  manpower  to  perform  peacetime  repairs  may  well  be  very  low.  However, 
even  if  Decision  #1  was  made  completely  incorrectly,  the  goal  of  the  Air  Force  at 
the  time  Decision  #2  is  made  should  be  to  perform  the  repairs  in  a  way  that  the 
extra  cost  to  the  Air  Force  is  as  small  as  possible.  Pricing  depot  repairs  at  mar¬ 
ginal  cost  accomplishes  this. 

It  is  possible  to  complicate  the  above  example  in  a  few  ways  to  support  the 
conclusion  that  the  observed  behavior  is  the  result  of  the  military  unit  making 
Decision  #2  incorrectly.  In  particular,  suppose  that  the  following  two  assump¬ 
tions  are  true: 

♦  Assumption  #1.  The  military  unit  commander  can  allocate  manpower  be¬ 
tween  maintaining  wartime  capability  and  accomplishing  peacetime  repairs, 
but  performing  more  of  one  function  results  in  less  performance  of  the 
other.  That  is,  war-time  capability  and  peacetime  repairs  are  substitutes  in 
production. 

♦  Assumption  #2.  For  some  reason,  the  commander  of  the  military  unit  does 
not  value  wartime  capability  as  highly  as  do  central  authorities  within  the 
Air  Force. 

If  these  two  assumptions  are  true,  then  the  following  theory  is  consistent 
with  observed  behavior.  Central  authorities  within  DoD  value  wartime  readi¬ 
ness  more  highly  than  do  unit  commanders.  Central  authorities  gave  military 
units  large  amounts  of  military  manpower  to  enable  the  units  to  maintain  the  de¬ 
sired  level  of  wartime  readiness.  Commanders  of  military  units  were  not  par¬ 
ticularly  interested  in  maintaining  wartime  readiness,  but  there  was  no  effective 
alternate  use  for  these  resources  so  they  used  the  resources  to  maintain  readi¬ 
ness.  When  transfer  prices  were  introduced,  unit  commanders  were  essentially 
offered  a  way  to  use  military  manpower  resources  to  accomplish  tasks  that  they 
were  more  interested  in.  They  did  this,  which  resulted  in  a  less  effective  alloca¬ 
tion  of  resources  from  the  perspective  of  central  authorities. 

Although  this  theory  is  logically  consistent,  neither  of  the  two  assumptions 
it  is  based  on  are  particularly  plausible.  With  respect  to  Assumption  #1,  there  is 
no  reason  to  believe  that  wartime  readiness  and  peacetime  repairs  are  substitutes 
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in  production.  In  fact,  they  may  be  complements  (i.e.,  performing  peacetime  re¬ 
pairs  on-base  maintains  the  unit's  competency  and  makes  it  more  ready  to  sup¬ 
port  wartime  activities).  With  respect  to  Assumption  #2,  it  is  not  clear  why  unit 
commanders  should  undervalue  wartime  readiness. 

Therefore,  it  is  theoretically  possible  that  transfer  pricing  at  marginal  cost 
could  produce  distorted  user  decisions  when  users  have  access  to  nonfungible 
pools  of  funds.  However,  the  mere  existence  of  nonfungible  pools  of  funds  does 
not  mean  that  transfer  pricing  at  marginal  cost  distorts  decisions.  Although  one 
can  concoct  scenarios  where  this  occurs,  these  scenarios  do  not  appear  to  be  that 
plausible.  Therefore,  although  this  issue  clearly  warrants  more  analysis,  in  all 
likelihood,  it  will  not  pose  a  significant  problem. 
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Chapter  6 


Conclusion 


Policy  Recommendations 

This  paper  essentially  makes  three  major  policy  recommendations  for 
changing  the  way  that  the  Air  Force  calculates  transfer  prices  for  the  services  that 
the  DLR  supply  system  provides  to  military  units.  The  first  recommendation  is 
that  central  logistics  costs1  be  funded  by  direct  annual  charges  to  central  authori¬ 
ties2  within  the  Air  Force,  which  do  not  depend  on  the  number  of  repair/ replace¬ 
ments  used  by  individual  military  units. 

The  second  recommendation  is  that  the  cost  of  purchasing  new  replacement 
parts  be  funded  by  direct  annual  charges  to  military  units  (or  the  commands 
above  them)  on  the  basis  of  the  number  of  deployed  DLRs.  Both  of  these  cost 
elements  are  funded  through  prices  the  supply  system  charges  for  repairs,  even 
though  these  costs  are  largely  fixed  with  respect  to  repair.  The  result  is  that  re¬ 
pair  prices  are  approximately  twice  as  high  as  the  actual  cost  to  the  supply  sys¬ 
tem  of  providing  these  repairs.  Military  units  are  essentially  being  told  that,  if 
they  choose  to  repair  a  DLR  on  base,  they  need  only  pay  the  repair  cost;  but,  if 
they  choose  to  repair  the  DLR  at  the  depot,  they  must  pay  a  price  equal  to  ap¬ 
proximately  double  the  repair  cost  in  order  to  help  fund  other  activities.  The  re¬ 
sult  of  this  is  that  military  units  choose  to  do  repairs  on  base,  even  when  the  true 
cost  to  the  Air  Force  as  a  whole  would  be  lower  if  repairs  were  done  at  the  depot. 

The  third  major  recommendation  is  that  the  price  charged  for  repair  of  a  par¬ 
ticular  type  of  DLR  needs  to  be  made  dependent  on  the  difficulty  of  repair  re¬ 
quired  for  that  particular  DLR.  Under  the  current  system,  where  a  single  price  is 
charged  for  any  repair  of  a  given  type  of  DLR,  military  units  choose  to  perform 
repairs  of  below  average  difficulty  on-base,  even  if  they  could  be  performed 
more  cheaply  at  the  depot. 

In  none  of  these  cases  are  military  units  making  "unethical"  or  "inappropri¬ 
ate"  decisions.  Military  units  are  making  decisions  that  minimize  their  costs  of 
obtaining  repairs  given  the  prices  that  the  Air  Force  sets  for  depot-level  repairs. 
The  problem  is  not  with  military  units  decision-making  behavior,  but  rather  with 
the  way  that  prices  are  set.  Transfer  prices  should  be  set  so  that  the  prices  of  de¬ 
pot  level  repairs  are  equal  to  the  cost  to  the  supply  system  of  providing  these  re¬ 
pairs.  Then,  when  they  attempt  to  minimize  their  own  cost  of  obtaining  repairs, 
military  units  would  automatically  make  decisions  that  were  cost-efficient  from 
the  perspective  of  the  Air  Force  as  a  whole. 

1  Excluding  some  minor  elements  such  as  transportation,  which  clearly  vary  with  the 
number  of  repair/replacements  performed. 

2  And  in  some  cases  costs  can  be  funded  by  directly  changing  operational  commands. 
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The  idea  that  internal  transfer  prices  can  be  used  to  decentralize  and  thus 
improve  location  of  repair  decisions  is  a  good  one.  Furthermore,  the  observation 
that  military  units  apparently  do  respond  to  prices  supports  its  plausibility.  The 
major  problem  is  that  prices  have  not  been  set  equal  to  the  cost  to  the  supply  sys¬ 
tem  of  providing  depot  repairs.  However,  this  problem  appears  to  be  fairly  easy 
to  fix.  Therefore,  it  seems  that  a  revised  set  of  transfer  pricing  practices  might 
well  be  a  useful  device  to  help  the  Air  Force  improve  it  decision-making.  How¬ 
ever,  the  errors  being  made  by  current  pricing  practices  are  enormous  and  are 
likely  to  result  in  major  errors  in  decision-making.  Thus,  revising  its  transfer 
pricing  rules  should  be  a  top  priority  for  the  Air  Force. 


Implications  for  Defense  Business  Operations  Fund 

Each  year,  $81  billion  of  supply  and  logistics  services  are  bought  and  sold  in 
internal  DoD  markets.  Prices  in  these  markets  are  set  largely  under  the  break¬ 
even  principle.  That  is,  the  focus  is  largely  on  the  funding  issue  of  making  sure 
that  internal  business  units  break  even.  In  order  for  prices  to  provide  decision¬ 
makers  with  the  correct  information  on  which  to  base  decisions,  prices  must  be 
set  equal  to  marginal  cost.  Use  of  the  break-even  principle  results  in  three  types 
of  errors:  First,  the  costs  of  producing  nonmarketed  goods  are  included  in  the 
prices  of  marketed  goods.  Second,  costs  that  are  completely  fixed  are  included  in 
the  prices  of  marketed  goods.  Third,  situations  where  prices  are  "on  average" 
correct,  but  are  extremely  incorrect  for  individual  products,  are  allowed. 

This  paper  has  shown  how  these  pricing  errors  could  create  distortions  in 
decision-making  within  the  particular  supply  function  of  repair  and  maintenance 
of  DLRs  in  the  Air  Force.  It  has  also  shown  that,  in  many  cases,  simple  and  feasi¬ 
ble  pricing  rules  exist  that  would  significantly  improve  decision-making.  Al¬ 
though  we  have  not  studied  other  areas  of  the  supply  system  in  as  great  detail, 
we  believe  that  similar  types  of  errors  occur  throughout  the  DBOF  and  that  simi¬ 
lar  types  of  solutions  would  be  possible. 
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